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NICKEL STEEL IN BOILEB C0NSTB1TCTI0N. 

■ The practical experiments which have been made in 
the use of nickel steel for boilers have so far given excel- 
lent results. Not only is there a lightening of weights 
due to the superior tensile strength of the alloy, but, 
what is more important, it has shown both under the 
test of actual service and in laboratory experiments 
that it is far more durable than the mild steel ordinari- 
ly employed. The saving of weight by the use of the 
stronger material is not, of course, of so much moment 
ashore as afloat ; but the increased durability which 
may be given to boilers by using nickel steel for those 
parts, such as the tubes, which are subject to the most 
destructive influences, is a question of the very first 
importance to steam users. Whether the longer life of 
a boiler built partially or altogether of nickel steel 
more than offsets its greater first cost may be open to 
question, but present indications are that it does. 

Among the most valuable data on the subject are 
those afforded by tests which have recently been carried 
out by Mr. A. F. Yarrow, whose experiments on the 
question of circulation in water-tube boilers, made 
a few years ago, attracted much favoi-able comment 
and threw upon the subject some greatly needed light. 
Mr. Yarrow states that the deterioration of boiler tubes 
is due chiefly to three causes : First, the action of 
acids in water due to grease ; second, the oxidation of 
the overheated tubes on the outer surface through con- 
tact with the hot gases ; third, the action of the steam, 
which if it become superheated decomposes and causes 
deterioration on the inside of the tubes. Mr. Yarrow 
made use of lengths of nickel steel and mild steel to as- 
certain the comparative resisting power of the two 
materials to the wasting influences above mentioned. 
This was done in three ways : First, samples were ex- 
posed to the action of a dilute solution of hydrochloric 
acid for certain periods and their weights before and 
after immersion were compared ; then two tubes, one 
of mild steel and the other of nickel steel, were heated 
side by side in the same furnace, and the loss due to 
oxidation through overheating both on the inner and 
outer surfaces was carefully observed ; and lastly, the 
tubes were heated externally and a jet of highly super- 
heated steam was allowed to act on the inside. 

The results in each of the three methods of testing 
showed the nickel steel to be far superior to the mild 
steel. In the first test, made on two specimens of the 
same weight, the loss after 533 hours immersion was 
in the case of the mild steel 5319 per cent, while the 
nickel steel tube had lost only 372 per cent. 

In the second lot of tests, the amount of oxidation 
due to the action of fire only was 29 times as great in 
the mild steel as in the nickel steel tubes. 

In the third series, with fii-e outside and superheated 
steam inside, the nickel steel again demonstrated 
its wonderful powers of resistance. Each tube 
weighed originally 612 grammes, and after the test 
had been running for ten hours, the mild steel 
tube had burnt entirely through. At this point 
the nickel steel tube had lost 12'7 grammes as 
against 8o2 grammes lost by the mild steel. A second 
mild steel tube was put in_, the nickel steel one being 
retained. After eight houis the second mild steel tube 
gave out. A third tube was tried and it had been run- 
ing three hours before the original nickel steel tube 
gave out, after enduring the test continuously for 
twenty-one hours. The average life of the first two 
mild steel tubes was only nine hours. From the last 
series of tests Mr. Yarrow concludes that deterioration 
from this cause alone would make it necessary to re- 
tube a boiler carrying mild steel tubes 2^ times as 
often as it would one provided with nickel steel tubes. 
Another important feature brought out in these in- 
vestigations related to the permanent increase or de- 
crease in length of boiler plates and tubes due to their 
beating and cooling. The frequent and sudden varia- 
tions in temperature due to varying rates of combus- 
tion, to opening and closing fire doors, etc., it is well 
known, produce permanent changes of length in boiler 
material. In the present tests exact measurements 
were taken in order to secure accurate data on a ques- 
tion which so materially affects boiler design. It was 
found that in a mild steel tube 3}^ feet ia leagtb, which 



was heated twenty-one times to a dull red for succes- 
sive periods of two hours length each, superheated 
steam at a pressure of 60 pounds being passed through 
the tube, the permanent reduction of length at the 
close of the tests was seven-eighths of an inch. Now in 
the case of a nickel-steel tube of similar dimensions ex- 
posed to like conditions there was an increase of length 
of seven thirty-seconds of an inch instead of a contrac- 
tion.. The important bearing of this fact on boiler 
construction where nickel steel and mild steel are to be 
placed in juxtaposition is very evident. 

Taken altogether, the results of these experiments 
form a valuable addition to the ascertained data on 
this subject, and they certainly point to nickel steel as 
the very material for boiler construction, judged on 
the score of durability, for Mr. Yarrow estimates that 
under working conditions boiler tubes containing 20 
to 25 per cent of nickel will withstand corrosiou for a 
far longer period than tubes of mild steel, while their 
resistance to destruction by the action of heated gases 
or steam is estimated as about twice as great. Of 
course it must be borne in mind that the greater cost 
of the alloy more than offsets its longer life, and for 
this reason mild steel will probably continue to be 
used for the ordinary stationary boiler ; but for special 
work, where it is desirable to save weight and avoid 
frequent repairs, it is certainly the ideal material. 

TROLLEY CABS ON GBADES. 

The trolley car disaster at Stratford, Conn., as we 
pointed out in our issue of August 19, directs attention 
not merely to the necessity for providing ample guard- 
rail protection on bridges but to the perils which arise 
from careless or ignorant manipulation of the cars on 
down grades. As a rule, electric cars are provided 
with unusually powerful hand-brakea and also with 
means to brake the car bj' reversing the current. The 
knowledge that he can stop the car in a very short dis- 
tance is a temptation to the motorman to run at ex- 
cessive speed on down grades and to swing around 
curves at a higher rate of speed than the super-eleva- 
tion of the outer rail allows. This is a danger to which 
all trolley roads that combine steep grades and heavy 
curvature are exposed, and a proper regard for the 
safety of the public demands that an extra rail should 
be used on the inside of the inner rail where the degree 
of curvature exceeds a certain amount. This is par- 
ticularly important on the long, steep grades whi3h 
are to be found on many of the existing suburban or 
interurban trolley roads. A curve which a car will 
safely negotiate at a speed of fifteen miles an hour 
would derail a runaway car traveling at thirty or forty 
miles an hour. 

Moreover, on all electric roads that traverse a hilly 
country the outer rail on curves should be elevated be- 
yond the theoretical amount called for by the normal 
running speed of the car. This excess of elevation 
combined with the use of a steel guardrail against the 
inner rail on the curve would keep a car on the track 
at a high runaway speed. 

The possible risks of a car "getting away" on a 
down grade received a curious illustration on August 
21 upon the steep trestle which leads from the Jersey 
City Heights to the Hoboken ferry. It seems that the 
trolley pole had left the wire and that the motorman, 
in leaning out and looking back, lost his balance and 
fell from the car, leaving it free to descend by its own 
gravity. The track is thoroughly well guardrailed 
throughout, and no disaster followed. Fortunately 
among the frightened passengers was one having pres 
ence of mind enough to spring to the platform and ap- 
ply the brake, thereby bringing the car to a standstill. 

In view of the enormous growth of electric roads 
and the haste with which they are frequently con- 
structed, it would certainly be advisable for the Legis- 
latures to call in expert advice and pass some laws 
regulating the question of trolley car control and safety 
appliances, not merely on bridges, but on grades and 
heavy curvature. 



September 2, 1899. 



THE STATISTICS OF OUB VAST BAILBOAD 
SYSTEM. 
The latest report of the Interstate Commerce Com- 
mission shows that the vast railroad system of the 
United States has settled down to a steady rate of 
growth which is in marked contrast to the enormous 
and, as later developments proved, disastrous addi- 
tions to its mileage which were made in the last de- 
cade. That a boom in construction which resulted in 
the addition during a single year of 12,000 miles of new 
road was altogether disproportionate to the demands 
of the situation was proved by the large number of 
roads which went into the hands of receivers during 
and after the panic of 1893. Of late years there has 
been a decided improvement in the railroad situation, 
for not only have many roads been removed from the 
control of receivers, but a certain amount of new con- 
struction has been undertaken. The report for the 
year ending June 30, 1898, shows at that date 94 roads 
operating 12,744 miles of track were in the hands of re- 
ceivers, a decrease of 6,116 miles. During the year 45 
roads were removed from the receivers' hands as 
against 11 roads for which receivers were appoiated. 



The total number of railways in the United States was 
2,047, and the total number of miles of track in opera- 
tion, including side tracks and sidings, was 247,523. 

To operate this system required 36,234 locomotives 
and 1,326,174 cars, an increase of 248 locomotives and 
28,694 cars as compared with the previous year. The 
total number of passengers carried was 501,066,681, 
which is 11,621,483 more than in the previous year, 
while the number of tons of freight carried showed an 
increase of 137,300,361 tons, the total for the year being 
879,006,307 tons. The gross earnings reached a total of 
$1,247,305,621, an increase during the year of $125,235,- 
848, while the net earnings for the year were $429,352,- 
345, an increase of $59,787,336. The amount available 
for dividends or surplus was $140,319,421, and the total 
amount of dividends declared was $96,240,864. The 
total amount of railway capital outstanding was 
$10,818,534,031, and of this only thirty-four per cent 
paid any dividend. 

We learn that out of a total of 47,741 casualties there 
were 6,859 persons killed during the year and 40,882 
injured. Two hundred and twenty-one passengers 
were killed, or one for every 2,267,270 carried, while the 
number of injured was 2.945, or one for every 170,141 
carried. The perils of "railroading," however, are 
painfully manifest in the facts that one out of every 
447 employfe is killed and one out of every 28 is in- 
jured, the total number of killed during the year be- 
ing 1,958, and of injured 31,761. We feel constrained 
again to point out that these statistics of injui-ies and 
fatalities indicate that much remains to be done 
in introducing safety appliances for the protec- 
tion of employes. The Interstate Commerce Com- 
mission has done good work in enforcing the equip- 
ment of cars with automatic couplers : and it is to be 
hoped that in its leniency toward roads which are 
financially embarrassed it will not lose sight of the fact 
that the life and limb of the vast army of employes 
that work our railroads are of paramount importance. 



WEIGHT OF HAIL MATTEB IN THE UNITED 
STATES, 

Strange as it seems, the United States government 
has not taken a complete accounting of the actual to- 
tal weights of the mail matter carried by it for over 
twenty years. During the time since the last general 
weighing of mails handled by the railroads and other 
common carriers the volume of our postal business has 
increased enormously, and in recent years the transpor- 
tation weights charged for by these carriers have been 
largely taken on faith, as the Post Office Department 
could only estimate, but not accurately know, whether 
it was being overcharged in the enormous sums that it 
annually pays for mail transportation. 

Some idea of the wonderful increase of this branch 
of governmental business is had from the fact that an 
expenditure of $30,393,209.53 for carrying the mails in 
1888 had swelled to $53,294,382.23 in 1898, an increase 
to nearly double in ten years. In 1879 the total length 
of our postal routes was 79,991 miles; the last report 
shows it to be now 174,777. The annual transporta- 
tion over these routes in 1879 was 96,497,463 miles, the 
last report showing a mileage of 281,595,612. In other 
words, less than twenty years has seen an increase of 
116 per cent in the total miles of route, and of 191 per 
cent in the gross of annual mileage. 

A partial idea of what this whole system of the 
transportation in bulk of our mail matter has grown 
to under enlightened management, and owing to the 
great increase in general literacy, is derived from the fol 
lowing statements taken from figures in the last annual 
report of the Postmaster-General : Of traveling post 
offices, on railway, steamboat, electric and cable tram- 
ways, we have 1.268 lines, covering 167,755 miles, with 
a grand total mileage of 285.565,343. Over these and 
throughout the service were handled 6,349,662,320 
pieces of first-class matter, 5.876,043,900 pieces of in- 
ferior classification, and 591,492.490 pieces of purely 
city handling, a grand total of 12,817,198,710 pieces. 
These, if only averaging the length of a medium-sized 
envelope, would stretch 1,213,750 miles, or a little over 
forty-eight and one-half times around the earth. 

It is scarcely to be wondered at, when we consider 
that an accurate weight tally of this enormous bulk of 
mail has not been taken within a time during which 
it has more than doubled in size, that there has been 
considerable Congressional and newspaper criticism of 
former Postmaster-Generals for paying the i minense and 
rapidly growing bills for this transportation without 
question ; nor is it to be wondered at that almost every 
session of Congress for the past decade has seen the 
introduction of some bill looking to the curtailment of 
these expenses. 

The country is now to be congratulated on the fact 
that Postmaster-General Smith has set in motion an 
inquii"y into this whole matter, from which will grow a 
clearer and more comprehensive report to Congress on 
this subject than has been possible since the days of 
the Grant administration. Three experts from New 
York city, aided by others already in Washington, 
have been for some days perfecting plans and prepar- 
ing circulars, blanks, tables, etc., whereby on October 
3 next every post office in the country will begin 
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weighing all matter passing through it. There are 
nearly 80,000 ofBces, and in each one of these this 
weighing will be kept up for thirty-five consecutive 
days. At the end of this time each office will forward 
to Washington its complete report and from this enor- 
mous mass of statistics will be compiled, by a special 
stafT, yet to be selected, a wealth of information that 
cannot fail to benefit the service greatly. 

It is likely that this general stock taking, if so it may 
be called, will reveal many opportunities for economy 
and kindred improvements in the railway postal ser- 
vice. It will assuredly set at rest the moot question as 
to whether bulk mail is being hauled back and forth, 
charged for both ways, by certain railways. It will 
also, we believe, show that both letter and newspaper 
postage, under proper restrictions, can be still further 
cheapened, and that manuscript designed for publica- 
tion, proofs, and authors' revises and notes can all be 
treated more leniently in the interest of the wider dis- 
semination of information and education by the press. 
The country is, also, to be congratulated that it now 
has at the head of this department a man of affairs, a 
newspaper man of long training, whose comprehension 
of the needs of the service under his charge is unusu- 
ally broad and thorough. 



THE AMERICAN ASSOCIATION FOB THE 
ADVANCEMENT OF SCIENCE. 

BT HORACE C. HOVET. 

The forty-eighth annual meeting of the American 
Association for the Advancement of Science was held 
in Columbus, O., from August 19 to August 26, 1899, 
and was marked by many features of scientific and 
social interest. Preliminary arrangements were made 
■with unusual care by a large and representative Local 
Committee, whose executive officers were Hon. Henry 
C. Taylor. Chairman, Prof. B. F. Thomas, Secretary, 
and Mr. F. L. Kiesewetter, Treasurer. Special com- 
luittees on reception, finance, excursions, railroads, 
ihotels, printing, etc., did everything well and con- 
tributed largely to the success of the meeting. The 
hotel headquarters were at the Chittenden, whose 
spacious and elegant rooms were admirably adapted 
for the occasion. Evening meetings were held in the 
auditorium of the Board of Trade building. The daily 
meetings were in the various and commodious build- 
ings of the Ohio State University, accessible by street 
cars or carriages. A noon-day lunch provided at the 
Armory, and free to the guests, enabled them to 
ispend the day on the grounds. The general session 
met regularly at 10 A. M., followed by sectional meet- 
ings, with a noon intermission, and closed at about 
5 P. M. Placards placed conveniently on rocks or 
trees guided the scientists to the diflferent buildings 
where the opening addresses were made by the section- 
al vice-presidents. After the first day, however, most 
of the meetings were held in Townsend Hall. Eight 
rooms were connected by telephone, and in each was 
a bulletin board whereon was indicated whatever 
was going on in the other seven rooms. All the tele- 
phone girls were students in the University and did 
their best to keep us apprised of the progress of 
affairs. Simple and practical as this plan appears, it 
has only been adopted once before, at a former meet- 
ing in Boston. The American Association for the 
Advancement of Science is created expressly for the 
diffusion of knowledge among the people, and is in 
no sense an exclusive society for the enjoyment or 
glory of a few favored ones. The ancient fiat "Let 
there be light '' might well be its motto. Besides the 
regularly elected fellows and members, the privileges 
of the meetings were extended to their families and 
their hosts, and indeed to all who took enough interest 
in scientific research to induce attendance. 

The retiring President, Prof. F. W. Putnam, called 
the association to order at its opening meeting, and 
introduced the newly chosen President, Dr. Edward 
Orton, who replied to the greetings of the State and 
municipal oflBcials. Ably he set forth the aims and 
claims of the American Association for the Advance- 
ment of Science on public regard, showing that it 
represents the broad continent, already including the 
Canadian Dominion, and willing to include Cuba, 
Mexico and Central America on the same terms. An 
inventory of epoch-making discoveries and inventions 
previous to this century shows only fifteen items of the 
highest rank, for instance, the alphabet, Arabic numer- 
als, the mariner's compass, the printing-press, the tele- 
scope and microscope, the barometer and thermome- 
ter, the calculus, gravitation, planetary motion, the cir- 
culation of the blood, the steam-engine, the foundation 
of modern chemistry and electrical science, and the 
measurement of the velocity of light. We might add 
certain medical discoveries, as those by Jenner. Some- 
thing like this is the record prior to the year A. D. 
1800. Counting on the same basis, Wallace finds no 
less than twenty-four first-class discoveries and inven- 
tions in the nineteenth century, as over against the 
fifteen or sixteen of all past time. These the speaker 
proceeded to enumerate and described as warranting 
our styling this as above all others the Age of Science. 
And it is for the further " advancement of science " 



that this association exists. Its very title indicates 
that its work is yet incomplete, and we still labor to 
discover new forms of truth and new arts for human 
welfare. His address was all the more impressive by 
reason of the discoveries that have made the name of 
Dr. Orton famous throughout America. 

After the opening exercises the sections organized for 
business. The vice-presidential addresses were given 
Monday afternoon. The subject of Prof. Benjamin's 
address before the Section of Social and Economio 
Science was " The Past Presidents of the Association." 
Prof. Whiteaves, of Canada, spoke to the Section of Geo- 
logy and Geography on "The Devonian in Canada." 
" The Fundamental Principles of Algebra" was Prof. 
Macfarlane's topic for the Section of Mathematics and 
Astronomy. The Section of Physics was addressed by 
Prof. Thomson on the "Field of Experimental Re- 
search." Prof. Storm Bull spoke before the Section ' 
of Mechanical Science and Engineering on " Engineer- 
ing Education as a Preliminary Training for Scientific 
Research Work." The Zoologists heard Prof. Gage 
speak as to " The Importance and the Promise in the 
Study of the Domestic Animals." (An abstract of this 
address will be found in Scientific American Sup- 
plement, No. 1235.) To Chemists Prof. Venable spoke 
on "The Definition of the Element." Botanists were 
told by Prof. Barnes as to " The Progress and Problems 
of Plant Physiology." The Section of Anthropology 
was addressed by Prof. Wilson on " The Beginnings of 
the Science of Prehistoric Anthropology." Most of 
these addresses may appear in the successive numbers 
of the Supplement, and hence are only mentioned 
by title now. 

Prof. F. W. Putnam, whose labors in every way, but 
especially as permanent Secretary of the American 
Association for the Advancement of Science, have so 
largely contributed to its success in former years, ad- 
dressed a large and highly appreciative audience in 
the evening on "A Problem in American Anthropol- 
ogy." He introduced his remarks by an announce- 
ment of the recent death of the eminent anthropolo- 
gist and Past-President of the Association, Dr. D. G. 
Brinton, and paid a glowing tribute to his merit and 
success. Yet Prof. Putnam differed from him on cer- 
tain radical points, particularly as to his theory of an 
all-prevailing psychological influence guiding men's de- 
velopment, and his claim that American art and culture 
were autochthonous, foreign resemblances being but 
correspondential analogies. Prof. Putnam briefly re- 
viewed the various theories held by other authorities 
as to American anthropology. In advancing his own 
views he said, in part, as follows : 

'• Some mounds cover large collections of human 
bones ; others are monuments over graves of noted 
chiefs ; others are in the form of effigies of animals and 
of man ; and in the South mounds were in use in early 
historic times as the sites of ceremonial or important 
buildings.. Thus, it will be seen that earth mounds, 
like shell mounds, were made by many people at vari- 
ous times." 

He also said there was another class of earthworks 
that had to be considered by themselves, such as the 
Newark, Liberty, Highland, and Marietta groups. So 
far as these have been investigated they proved to be 
of very considerable antiquity, shown by the forma- 
tion of over a foot of humus or vegetable matter upon 
their sides. 

In studying the art of these builders. Prof. Putnam 
said we found the meaning only by turning to ancient 
Mexico. The famous Cincinnati tablet which has been 
under discussion for half a century can be interpreted 
by its dual serpent characters, understood by compar- 
ing it with the great double image known in Mexico as 
the Goddess of Death and the God of War. In speak- 
ing of the builders themselves, he said the fortified hills 
have their counterpart in Mexico. 

Our Northern and Eastern tribes came in contact 
with this people when they pushed their way south- 
ward and westward, and many arts and customs were 
doubtless adopted by invaders, as shown by customs 
still among the Indian tribes. Prof. Putnam is of the 
opinion that man was on the American continent in 
quaternary times and possibly still earlier. Recent in- 
vestigation has shown the occupation of the Delaware 
Valley during the closing centuries of the glacial 
period. 

In speaking of the epoch of exploration, he said 
it was no longer considered sacrilegious to exhibit 
skulls and skeletons and mummies in connection with 
the works of ancient or modern people. He said the 
public need no longer be deceived by accounts of 
giants and wonderful discoveries, as there is too much 
authentic material now for comparison. 

After the address, the members of the association re- 
turned to the Chittenden Hotel, where they were re- 
ceived by President and Mrs. Thompson, of the Uni- 
versity. 
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are worth more at the present price of copper than 
their coin value. The Brass Foundry Company, of 
New Haven, Conn., received five tons of this supply, 
and they have favored us with some interesting sam- 
ples of the coins they are melting. The copper is 
worth 19 cents a pound in this country, but for 19 cents 
in American silver several pounds of copper coins can 
be obtained in Bombay or Calcutta. Of course, the 
coins are in common use there, but are so bulky that 
the natives are glad to dispose of them for silver and 
gold. The coins are bigger than a quarter of a dollar 
and are much thicker than any of our copper coins. 
They very much resemble the old American copper 
cent. There is no English inscription on the coins, 
and they are believed to be coined by the Indian native 
government in the early part of the present century, 
when the price of copper was very low. 



COFFER COINS MELTED VF. 
Nearly ten thousand bags or about two hundred and 
fifty tons of copper coins have been brought from 
India. These coins are shipped as scrap copper and 



THE A.LLE6HENY OBSERVATORY OBJECTIVE. 

We have been favored by Mr. J. A. Brashear with 
some particulars regarding the new Allegheny Ob- 
servatory, and the glass which he is to make for them. 
He says : " The old observatory, in which Profs. Lang- 
ley and Kuhn did such good work, became unfitted 
for modern research. First, on account of its rather 
meager equipment, but what was far more important, 
the city has so encroached upon it that the atmosphere 
is usually vitiated by the smoke from houses, mills, 
etc. As chairman of the observatory committee. I first 
had the good fortune to secure a splendid site in the 
very center of the new park given to Allegheny City 
by its generous citizens, which is situated beyond the 
smoke environments. The place set apart for the ob- 
servatory is a hill in the center of the park 552 feet 
above low water mark of the Ohio River and about 
1,200 feet above sea level, and it is so situated with ref- 
erence to the two cities of Pittsburg and Allegheny 
that the prevailing winds give us a practically clear at- 
mosphere. It is a fact, however, that a small amount 
of smoke diffused through the atmosphere contributes 
to steady definition in solar work, to which, I think, 
we shall devote most of the time of the new observa- 
tory. 

Plans for the new observatory are now nearly com- 
plete. Prof. F. L. O. Wadworth, the new director, 
having devoted many months to a careful and critical 
study of the detail of the building and instrumental 
equipment ; and if the plans are carried out to the full- 
est extent we shall have an observatory for astro-phy- 
sical research second to none in the world. Not the 
largest telescope, we are not after that, but a complete 
equipment for work in the domain of the new astron- 
omy. 

Our plans now are to have a 30-inch clear aperture 
telescope ; the disks for the objective of which have 
already been ordered from Mantois, of Paris, and will 
be ready for us about the first of the year. A large 
reflecting telescope, perhaps of not less than a 36- 
inch aperture, will be constructed for spectroscopic 
work. A 13-inch refractor will be erected and equipped 
solely for the use of the citizens, or, in other words, a 
free observatory for the use of the higher classes in the 
public schools, and any and every one desiring to see 
the " beauties of the skies." This has always been a 
hobby with me, for well I know, when a boy, how I 
would have given all the little I had to have a look in 
a telescope. But I am getting off the track. In addi- 
tion to the telescopic equipment we expect to have an 
immense siderostat, by which we can use the great ob- 
jective for projecting the sun's image on the slit of the 
large spectroheliograph, which will, by this arrange- 
ment, not have to be carried by the eye end of the 
large telescope, -but will remain stationary in a specially 
constructed underground apartment. The entire base- 
ment of the observatory will be fitted up for correlated 
research, i. e. especially in the domain of solar physics, 
and the beam of light from the great siderostat will be 
brought down to the basement and by suitable mirrors 
made available in ever3- department of the observatory. 
The building will be provided with a 60-foot dome, a 30- 
foot and a 26-foot dome. The architectural design of 
Mr. T. E. Billquit has been accepted. It is classic in 
style, and will look very beautiful on the hill in the 
park. It will be visible over an area of perhaps 50 
square miles. 

Mrs. William Thaw, Jr., a lady of Allegheny, has 
given the money for the great objective as a memorial 
to her husband, who always had a great interest in the 
work of the observatory, having contributed to its 
success during his life time. The family of that 
staunch friend of the observatory, Mr. William Thaw, 
Sr., have provided for the great telescope. Mr. Andrew 
Carnegie has given $20,000 toward the project, and a 
number of Pittsburg's and Allegheny's best citizens 
have contributed handsomely to the fund for the new 
observatory. Mr. George Westinghouse has given the 
complete electric Iplant, and there is no doubt of the 
successful issue of this " Temple of the Skies." 

I have devoted nearly all my time for nearly two 
years to raising the fund for the building and equip- 
ment, and as an old-time reader of the Scientific 
American, I am glad to give you these notes. 
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AN IHFBOTEMENT IN BOTART ENGINES, 
The accompanying engravings represent a perspec- 
tive view and cross-section of a rotary engine, together 
with a cut-off valve employed therein. The inventors 
are James T. Hay and Gilbert L. Depuy, of Garland, 
Texas. The engine comprises a cylinder with a fixed 
abutment in its upper portion. The piston is mounted 
concentrically within the cylinder, and in contact 
with the abutment. In the piston, two piston-heads slide 
having blocks mounted to rock on their outer ends so as 
to accommodate themselves to the shape of the abut- 
ment. The piston-heads are pressed into contact with 
the cylinder by springs, resting on trunnion -bars en- 
gagingcam grooves in the head of the cylinder. Above 
the cylinder is a steam-chest connected with the cylin- 
der by ports on opposite sides of the abutment. 
In the steam-chest, a sliding reversing-valve con- 
trolled by a lever is mounted. The valve is pro- 
vided with ports adapted to register with the cyl- 
inder-ports, only one port of the valve being in 
register with the corresponding cylinder at a time. 
The registering ports serve as exhaust ports ; 
while the cut-off port serves as a steam-inlet. One 
side of the slide valve opens at all times into an 
exhaust pipe, so that the exhausted steam can 
readily escape. Into the steam-chest a channel 
opens, registering at intervals with the segmental 
slots of a rotary cut-off valve secured to the main 
shaft and revolving in a casing of its own. The 
valve controls the opening of a steam supply pipe 
directly opposite the steam-chest channel. When 
a piston-head reaches a lowermost position, the 
steam is cutoff, the corresponding slot in the cut-off 
valve being out of register with the steam-pipe. As the 
other piston-head passes the abutment and steam inlet, 
the other slot in the cut-off valve begins to register with 
the steam-supply pipe; and a second impulse is given to 
the piston. In order to prevent leakage of steam, the 
inner faces of the cylinder heads, the interior of the 
cut-off valve casing, and the cut-off valve, are formed 
with grooves adapted to receive the water of condensa- 
tion. As the grooves fill with water, they form a pack- 
ing for preventing the escape of steam. 



erator. Water is then turned on at the supply-pipe 
and is automatically shut off by the float-valve of the 
sprinkler when the desired level has been reached. 
After a time the water is drawn off. The operation is 
repeated until the generator is clean. 

Further information regarding this apparatus can 
be obtained from Frank Zunino, 230 Washington 
Street, New York city. 
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Petroleum Joints for Common Iron Pipes. 

A writer in Cassier's Magazine says that "To make 
a good petroleum joint with common iron, pipes, a 
very good system is to heat both the male and female 
threads sufficiently to dissipate every trace of oil. Then 
make the joint up with thick shellac varnish, wliicii 




A NEW ACETYLENE OAS GENERATOR, 

We present herewith illustrations of a new acetylene 
gas generator, in which the production of gas is auto- 
matically regulated in accordance with the amount 
consumed by checking the water fed to the calcium 
carbide. 

The apparatus comprises a generator surrounded by 
a jacket of water, a holder, the body portion of which 
occupies the space between the jacket and generator, 
a tank secured to the holder, and a carbide-receiver, 
which extends centrally through the holder and tank, 
and which is provided with a cover and with a weight- 
ed drop bottom. Into the tank extends a water-supply 
pipe which is controlled by a float-valve. A water- 
distributing pipe runs downwardly from the tank and 
is provided with a sprinkler which plays over the car- 
bide and which is provided with a float-valve. The 
water-distributing pipe is provided with two. valves. 
Of these valves, one is controlled by a stem projecting 
above the holder and is closed only when the machine 

is not in opera- 
tion : the other 



lUPROVED ROTARY ENGINE. 

may be combined with ordinary dry vermilion or even 
Venetian red. A joint of this kind I have found to 
stand well. A very good joint can also be made with 
ordinary yellow bar soap rubbed into the threads of 
the pipe, the grease first being removed. Treacle, 
honey, glue, mucilage, or glycerine, are quite petro- 
leum-proof. For a stuffing box, ordinary wicking sat- 
urated with common yellow bar soap may be safely 
employed. Canvas, saturated with shellac varnish, 
makes a good washer, but soft metallic washers are 
better. A very good flexible diaphragm for a regula- 
tor may be made of closely woven cotton fabric, var- 
nished on both sides with a compound of gelatine 
and glycerine. About equal parts by weight make a 
very tough and elastic compound. Wooden vessels, 
bags, etc., may also be made petroleum tight by satu- 
rating or varnishing with this compound. As a rule, 
all substances which are soluble in water are quite 
insoluble in petroleum. For stuffing boxes for stand- 
ing both water and petroleum, castor oil may be 
employed, as this peculiar oil seems quite insoluble in 
either." 





ACETYLENE GAS GENERATOR IN PERSPECTIVE AND CROSS-SECTION. 



valve is controlled by a weighted arm and opened and 
closed by the rise and fall of the holder. 

In operation, calcium carbide is fed through the re- 
ceiver, and water is turned on at the supply pipe 
so as to fill the. tank to the height determined by the 
float-valve. The water from the tank will pass through 
the distributing-pipe and will be sprinkled over the 
carbide, thus generating gas which is conveyed to the 
burners by a service-pipe. When the pressure of gas 
becomes excessive, the weighted arm controlling the 
valve in the distributing-pipe closes the valve under 
the action, of the rising holder and thus checks the 
water. When the pressure falls, the valve reopens au- 
tomatically. 

When the apparatus is to be cleaned, the lime is re- 
moved by opening a valve in the bottom of the gen- 



Returu of Mr. TVellmau. 

Walter Welluianand the survivors of his Polar expe- 
dition arrived at Tromsoe, Norway, a few days ago 
after successfully completing their explorations in 
Franz Josef Land. In the summer of 1898, an outpost 
was established in latitude 81°. Two Norwegians re- 
mained there while the main party wintered in a can- 
vas covered hut called Harmsworth House afthe south- 
ern end of Hall's Island, latitude 80°. In the middle of 
February, Mr. Wellman with three Norwegians and 
forty-five dogs started north. It is said to be the ear- 
liest sledge journey on record for that 
high latitude. On reaching Fort Mc- 
Kinley, Mr. Wellman found one of his 
Norwegians had been dead for two 
months and the survivor was safe and 
cheerful notwithstanding the fact that 
according to promise he had kept the 
body in the house. The party pushed 
northward through rough ice and 
storms until they found new lands 
north of Freedom Island where N.ansen 
landed in 1895. About the middle of 
March disasters began. Mr. Wellman 
while leading the party fell into a cre- 
vasse, seriously injuring his foot. A 
number of the dogs were killed by the 
fall of blocks of ice and some of the 
sledges were destroyed. The condition 
of Mr. Wellman's foot became serious 
and the Norwegians dragged him on a 
sledge by forced marches nearly two 
hundred miles. Mr. Wellman is still seriously injured. 
The other members of the expedition explored regions 
hitherto unknown, and important scientific work was 
done. No trace of Andr^e was found. 



Xlie Color of Water. 

BY PROP. SPRING. 

The author reports on his experiments of many years 
to explain the color of the water. He has come to the 
conclusion that a pure blue is the natural color of 
water, for when we look through a long tube filled with 
distilled water against a brilliant white surface, a pure 
blue is seen, such as shown by the Lake of Geneva in 
quiet weather, a color which is not influenced by super- 
ficial or interior reflection. 

When pure water becomes slightly turbid by ex 



tremely finely divided white or colorless particles float- 
ing therein, they reflect, even in the case of ground 
mountain crystal, a yellow light, which unites with the 
natural blue into a brilliant green color, such as is ex- 
hibited by the Neuenburg and Boden Lakes. 

The peculiar facts established by various observers, 
that the water of ordinarily green lakes turns perfectly 
colorless at times, is not due to a clarification, but, on 
the contrary, to an influx of a reddish mud, colored by 
ferric oxide, which completely neutralizes the green. — 
Neueste Erfindungeii und Erfahrungen. 



Wood Flour tu Dynamite. 

Wood flour is made by grinding saw-dust to a fine 
powder and is used for two general purposes : first, in 
the manufacture of dynamite and nitro-glycerine; 
and second, in the manufacture of linoleum and 
papyrolite, or artificial flooring. The wood flour 
is used as a cheap substitute for infusorial earth, 
which is the standard material for dynamite 
manufacture. It is regarded as distinctly inferior 
to infusorial earth for making explosives and it is 
only used where a cheap product is desired, or 
where the infusorial earth cannot be obtained. 
Wood flour has also been somewhat extensively 
used in the manufacture of linoleum. The floor- 
cloth is made by laying a coating of hardened lin- 
seed oil mixed with ground cork on a canvas net 
or back, but here again it was found to be hard 
and inelastic and for that purpose inferior to cork 
meal, so that its use has been abandoned by most 
German makers. Papyrolite is extensively used 
as a flooring for kitchens, halls, corridors, etc., and is 
also used on German war vessels because it has most 
of the advantages of wood, it does not splinter from 
shot or take fire. The subject has been investigated 
by several of our United States consuls, and the low 
price which is given abroad for it seems to offer little 
encouragement for imports from a source as remote as 
the United States. 



AN INGENIOUS MOWINO-HACHINE-SICKLE GRINDER. 

Our illustrations represent in perspective and 
cross-section a new form of grinder for mowing- 
machine-sickles, in which the grinding-disk merely 
rotates and the sickle is reciprocated by special de- 
vices. 

The grinding-disk is arranged above the axle of the 
mowing-machine ; its shaft is parallel to the tongue 
and is driven by gearing operated from one of the mow- 
ing-machine wheels. The sickle is mounted on a series 
of holders adjustably held in a slotted tube and adapted 
to be oscillated to and from the disk by means of swing- 
ing arms attached to a rod connecting them with an 
eccentric forming an attachment to the gearing already 
referred to. 

The means for raising and adjusting the sickle to 
enable the grinding-disk to act successively on the cut- 
ters or knives, comprise a pivoted lever (Fig. 2) having 
a locking engagement with the swinging arms, which 
is maintained by gravity. When two cutters or knives 
have been ground and it is desired to shift the sickle 
longitudinally, the driver of the machine throws the 

lever into the position 
shown bv the dotted lines 




MOWIHa-lLACHINE WITH 
APPLIED. 



SICKLE-ORINDER 



in Fig. 2, thereby raising the holders and sickle. The 
same movement releases the lever from engagement 
with the swinging arms. The lever can now be used 
for moving the sickle longitudinally and lowering it 
upon the grinding-disk so that the next set of cutters 
can be sharpened. Hence, in bringing the new cutters 
into position, the lever is pushed laterally or away from 
the grinding-disk, and then parallel with the tongue 
of the machine. 

The arrangement of holders and co-operating de- 
vices, so that the sickle can be shifted parallel to the 
tongue, secures economy of space, safety, and ease of 
adjustment. 

The inventor of this attachment is Eddie V. Green, 
of Topeka, Kan. 
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PBESENT AND PROPOSED OSUISEBS OF THE UNITED 
STATES NAVY COHPABED. 
The recent war has imposed upon the United States 
responsibilities that are entirely novel and of far reach- 
ing consequence. The battle of Manila sounded the 
death knell of our policy of isolation, and the treaty of 
Paris so greatly extended the borders of our possessions 
that they may now be said to be conterminous with 



^titntiiu ^mtmm. 

ed that if these ships are built as designed they will be 
greatly inferior to ships of a similar size and type that 
are built or building for other navies of the world. 
Among the vessels selected for comparison was a 
United States ship, the "New Orleans." We are now 
enabled to present for comparison illustrations of both 
the new cruiser and the "New Orleans," and with a 
view to bringing out clearly the points of advantage 
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against none, and has 3 inches of armor along the side 
slopes of the deck as against 3 inches for a third of the 
length ; she carries 407 men as against 390 ; she has at 
present two torpedo tubes as against none, and her 
battery is heavier and more numerous. And yet the 
"New Orleans," though an ideal fighting machine, is 
not by any means a phenomenal boat ; she merely rep- 
resents modern ideas among the naval constructors of 




Copyrighted, 1898, by W. H. Ran. 



THE 3,500-TON PROTECTED OB VISES "NEW ORLEANS." 



Trial Speed, 21'2knot«. Coal Supply, 800 ton?. Waterllne Ijen;L!:tli, 346 feet. Beam, 43 feet 9 inches. Full-load Draught, 20 feet. Armor, complete 1^-inch protective declc from stem to sten 
Increaecii to 3 inches on the elopee. Ariiiaiiieiit, siz 6-iiiCh rapid-fire guns, four 4'T-inch rapid-fire gune, ten fi-poundere, four 1-pouudere, four machine guns, two field pieces. Torpedo Tubes, 3. Comple* 
ment, 4I>7. Date of Design, 1896. 



those of every nation that has a fighting ship afloat 
upon the high seas. Hence our navy has taken on a 
new meaning in the minds of the American people — it 
is no longer a mere adjunct of our coastline fortifica- 
tions ; it is our foremost line both for offense and de- 
fense. The countless islands of the Philippines scatter- 
ed over a hundred leagues of sea call for ships that can 
steam both far and fast, ships which, when they have 
outstripped the enemy, can present a fighting line that 
is better able to give and take the hard knocks of a sea 
fight, and reasonably sure to fulfill to the letter the sig- 
nificant orders, " Sink or destroy." 

In our issue of August 19, we gave some details re- 
garding the plans of the proposed six new cruisers 
which wei'e authorized by the last Congress, and show- 



possessed by one over the other we have compared the 
ships point by point in tabular form. We find that 
the full load displacement of the " New Orleans " is 
slightly over 8,500 tons, or practically the same as that 
of the new cruisers. This vessel is, therefore, an admir- 
able foil to set off the good or bad points of the new 
design, for not only has she been tested in actual war- 
fare, but, like the " Denver" class, she is sheathed and 
coppered and therefore suitable for a long stay in 
tropical waters without docking. 

We find, then, that on every point but one the 
"New Orleans" shows a superiority, and on some 
points an overwhelming superiority, over the proposed 
cruisers ; for she has 43^ knots more trial speed, she car- 
ries 100 tons more coal, has a IJ^-inch protective deck as 



the world as to what elements should be combined in 
an up-to-date 3,500-ton sheathed and coppered cruiser. 
It will naturally be asked, What has been done with 
the 3,500 tons of displacement in the new designs? It 
is reasonable to suppose that with a speed less by from 
3}^ to4V^ knots (for the ships according to the contract 
may be accepted at a reduced price if the speed is less 
than 1G}4 but does not fall below 15!^ knots), with 100 
tons less coal, no protective deck, no torpedo tubes, and 
also with a saving in weight due to carrying 117 fewer 
men and their supplies — it is reasonable to suppose, we 
say, that some compensating advantages must appear in 
the new boats that are not seen in the " New Orleans." 
There is an undoubted advantage in the fact that the 
new ships are to have a flush upper deck, and will. 




THB PBOPOBED 8,500-TON 8EMI-PB0TECTED CEUISEB "DENVEE" AND CLASS. 

Trial Speed,* 16H Ifnots. Coal Supply, 700 tons. AVaterllne liength, 29!j feet. Beam, 44 feet Full-load Draught, 17 feet. Armor, no protective deck, but a 2-inch strip on the slopes for 105 feet 

amidsliips. Armament, ten .■) inch rapid-fire (riin8, i-isht C-pounders. two l-pouudetB, toui machine guns, one field gun. Torpedo Tubes, none. Complement, 390. Date of Design, 1899. 
» The ships will be accepted at a reduce* figure if the speed is not below 15>4 knots. 
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therefore, be drier boats in heavy weather, and will 
provide more liberal breathing space for officers and 
crew. By comparing the illustration of the two boats 
it will be seen that the " New Orleans "has a forecastle 
deck, an open waist amidships, and a poop, whereas 
in the new ship the space between forecastle and poop is 
decked in, thereby affording an unbroken upper deck 
from stem to stern. This means the addition of con- 
siderable weight at a height of 16 or 18 feet above the 
waterline, and other things being equal, we should ex- 
pect that this addition was made at the sacrifice of 
someother features of the ship. But other things are not 
equal ; for even if we allow that the IJ^-inch protec- 
tive deck of the " New Orleans" offsets the weight of a 
flush upper deck, that vessel still possesses a vast 
superiority in speed, better protection on the slopes, 
more coal, and over 30 per cent more men to fight the 
ship; to say nothing of the superiority of her arma- 
ment. 

While it goes without saying that a ship with a flush 
upper deck is drier in a seaway than one with fore- 
castle, open waist, and poop, it has yet to be proved 
that it is wise to sacrifice speed, coal and armor merely 
to prevent a ship from throwing a little water aboard 
in squally weather. Unless we have altogether mis- 
read the lessons of American naval history, unless we 
have quite failed to appreciate the fighting spirit of 
Paul Jones, Decatur and Farragut, we think that the 
typical American seaman would be quite willing to re- 
ceive an occasional swish of salt water in his eyes or a 
roll of green seas across his deck for the sake of an 
extra gun or two in his battery, or 3 or 4 knots extra 
speed on tap in the engine room at the critical moment. 
During the operations of the late war, the " New 
Orleans " was able to respond at any moment to a call 
from the Admiral for a 19-knot sea speed, and her varied 
experience in the twelve months of her service has 
never seen a time when she could not "cast loose" her 
guns for action. Seaworthiness is of, course a prime 
factor in a warship, but in this, as in all other matters, 
it is possible to go to extremes. England has done so. 



dent from what we have said that the sacrifices in 
speed and protection are out of all proportion to the 
benefits secured. It would have been better to have 
taken the " New Orleans " as a basis and given her a 
flush deck and improved freeboard at the cost of an 
additional two or three hundred tons of displacement 
rather than to have gained roominess and comfort by 
building half-protected cruisers, which, by the Very 
terms of the contract, may be thrown upon the coun* 
try's hands with a speed of only 15J^ knots, and this, 
moreover, in an age of 20-knot battleships 1 
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Ijoslns or Gaining a Day. 

" Where a Day is Lost or Gained" is the title of a 
paper in the Century for September, in which Benjamin 
E. Smith, editor of the Century Dictionary, tells of 
the difficulty of reckoning the days of the week in 
traveling east or westward. 

The difficulty that may lie in a matter apparently 
so simple is well shown in one of Poe's stories. The 
obdurate father of the maiden — evidently with the 
Greek calends in mind — promises to give her to the 
objectionable swain when three Sundays occur in one 
week. To his consternation, and the joy of the lovers, 
this seemingly impossible event indubitably happens 
when two sea-captains appear together upon the scene 
who have circumnavigated the globe In opposite direc- 
tions. 

As a matter of fact, this bit of fiction represents what 
is taking place every day in the year, and must con- 
tinue to occur as long as our present method of reckon- 
ing time is retained. And the reason for this is simple 
and familiar. The civil day begins and ends at mid- 
night, but for convenience of explanation let us assume 
(as is the practice of astronomers) that the day begins 
at noon and ends at the following noon. It is clear 
that the interval of time between two successive noons 
will be, for us, twenty-four hours (a day as measured 
by one complete rotation of the earth) only when we 
remain on the same meridian. For, if at noon on the 
beginning of Monday we move, say, over a space of 
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♦ The speed of the New Orleans on trial was 21*2 knots. t One of these has been removed. 

i If the speed on trial is as low as 15^ kcots, the ships will be accepted at a reduced price. 



with the result that many of her ships are, in proportion 
totheirsize,themostunder-gunned vessels in the world. 
In our six new cruisers, it is the speed and protection 
that have been sacrificed. 

It is claimed that another feature in which the new 
vessels are superior is the accommodations for officers 
and crew. These are stated to iJe very superior, a 
point that may well be conceded, for upon the same 
displacement and with hundreds of tons saved upon 
engine and boiler weights, protective deck and tor- 
pedo outfit, she carries only 290 men as against 407 
carried by the " New Orleans." Here again it looks as 
though a principle good in itself, and when applied in 
moderation, had been pushed altogether too far. In- 
quiry of both officers and men who have served on the 
" New Orleans " tailed to elicit any serious complaints 
of inconvenience due to overcrowding. Give to the 
typical American sailor a reasonable amount of living 
space, and then offer him his choice between more 
guns, more speed and better protection, or a few cubic 
feet additional space in his living quarters, and he will 
take the ship with the better fighting qualities in 
every case. 

It is evident from the shallow draught and short 
length of the proposed ships that their slow speed must 
be due in part to their fuller lines. Although the 
" New Orleans " is 54 feet longer, of 3 feet more draught 
and the same beam, her displacement is about the 
same. Hence it is certain that her lines must be very 
much finer and undoubtedly the 4)^ knots extra speed 
is partly due to this. Again, her large horse power 
(7,500 as against 4,500 for the new boats) is obtained 
without a proportionate increase in weights, by using 
a high speed of revolution in the engines ; a principle 
that has been adopted with success in other ships by 
the same designer. Other economies in weight are due 
to the fact that from stem to stern there is nothing in 
the ship of the purely ornamental or fanciful ; the 
broad principle of utility has been followed to its ul- 
timate limit, and in this respect the "New Orleans" 
is more like an American production than the product 
of a European yard. 

The effort of the department to secure ships of ex- 
ceptional seaworthiness and liberal berthing accommo- 
dation is highly commendable ; but we thinli it is evi- 



flfteen degrees toward the east, it is obvious that when 
the sun again stands at noon, for us, only twenty-three 
hours will have elapsed, since we shall have accom- 
plished one twenty-fourth of his journey for him ; that 
is, Tuesday will begin, for us, one hour too soon. Simi- 
larly, if we repeat this eastward movement, Wednesday 
will begin two hours too soon ; and so on until, when 
our starting point is reached, we shall, in count of 
days, be just twenty-four hours ahead in our reckon- 
ing. The result will be that, instead of ending the 
journey in twenty-four days (as we seem to do) and on 
a Wednesday, we shall actually complete it in twenty- 
three days and on Tuesday. On the other hand, if we 
move westward in this way, the reverse will happen. 
Our days, as measured from noon to noon, will be 
twenty-five hours long, and we shall actually com- 
plete the trip in twenty-five days and on Thursday. 
For the stay-at-home, and for travelers returning thus 
from the east and from the west, there will, accordingly, 
if no correction is made in the reckoning, be for each 
day three distinct dates, each perfectly corrected by 
diary or log ; and each day of the week — not Sunday 
simply — will be repeated thrice. 



Sttgar tndaBtrr In 'frinidadt 

Minister Loomid sends from Caracas, under date of 
June 14, 1899, a clipping from the Port of Spain Ga- 
zette, setting forth the condition and prospects of thd 
sugar industry in the island. Trinidad, says Mr. 
Loomis, is one of the most successfully governed and 
prosperous of the British possessions in the West Indies 
and is a model colony. The largest cane factory in the 
West Indies is the Usine St. Madeleine, referred to in 
the article. About nine-tenths of the machinery with 
which the factory is equipped came from the United 
States. ■ 

The article reads, in part : 

" The last crop season has presented some remark- 
able features, well worthy the attention of others be- 
sides planters, because they are Indications of material 
progress. First, there has been the expansion of the 
cane farming system to a degree which will be best 
realized from its financial side. Over $100,000 have 
been paid to cane farmers during the last four months, 
and this, with other expenses entailed, accounts for 
the dearth of notes and gold at the Colonial Bank. 
. . . The flux and reflux of money in the colony in- 
dicates a .more prosperous condition of things than 
was previously the case. In view of the fact that no 
abnormal change had taken place in the cocoa produc- 
tion, it must be due to the improved prospects of the 
sugar industry. 

" The study of this material change for the better 
presents some interesting features. We first perceive 
that this year's sugar crop is a large one, exceeding the 
average of 56,000 tons. Nearly one-fourth of the crop 
has been made by the Usine St. Madeleine, whose out- 
put to the closing day this week is 13,000 tons — an in- 
crease of 1,500 tons over the output of last year. This 
Usine is the premier central factory in the We.st Indies 
since the war in Cuba, where previously the Constancia 
factory and two others exceeded the output of the local 
Usine. A characteristic of the crop operations has 
been not only that farmers' canes have been plentifully 
bought by the factories, but that one or two estates 
which were threatened with abandonment have con- 
tinued to exist by also selling their canes to the fac- 
tories. . . . 

"Another notable feature of the sugar erop this year 
was the effect of the Americah Countervailing duties 
in putting new life into the local and Demerara sugar 
industry. The same result has been reported in the 
case of Mauritius in consequence of the imposition of 
the Indian countervailing duties. The planters of 
that island are now shipping sugar at remunerative 
prices to India. And yet there has been no great rise 
in the price of sugar to startle the American or 
Indian consumer; but a fair market has had its inevi- 
table result for an industry enabled in the nature of 
things to hold its own, and only prevented from doing 
so for some years past because of markets artificially 
rigged by the European bounties. Thisaffords a clear 
demonstration of the beneficial results that would ac- 
crue to the West Indian sugar Industry if countervail- 
ing duties were imposed by England." 



A Neiv Remedy for the Fbylloxera. 

The Italian Minister of Agriculture and several scien- 
tists of that country are engaged in testing a medium 
which is to protect the Italian vineyards from the 
ravages of the phylloxera. This remedy was first em- 
ployed by the vintager Ijauro d'Angelo on Elba. It 
consists of copper sulphate and its application is ex- 
ceedingly simple and cheap. According to the Na- 
turwissenschaftliche Wochenschrift, the plants are 
sprinkled with dissolved copper sulphate and some is 
thrown on the ground in a powdered state. By the 
rains in fall, winter and spring, the powder is dissolved 
and enters the soil. The method employed by d'Angelo 
consists in giving the vines first two liquid treatments, 
followed by five with the powder. In the former case 
there are used 1 per cent of lime and I'S per cent of 
copper sulphate per 100 kilos of sulphur ; in the second 
case the vine plants receive two treatments with 2 
per cent of copper sulphate and three with 5 per cent 
to every 100 kilos of sulphur. 



Photographs Taken by magic. 

A magic photograph is a photograph which can be 
made to appear on an apparently blank piece of paper. 
The process of making it is as follows : Make a photo- 
graphic print on a piece of albumen paper, printing 
it the exact tone desired in the finished print. Wash 
for two or three minutes and place, without toning, in 
the fixing bath, composed of 1 ounce of hypo and 8 
ounces of water. Leave the print in the fixing bath 
for five minutes, wash thoroughly, then place it in a 
saturated solution of bichloride of mercury until the 
picture has entirely disappeared. Leave it in this 
solution just long enough to bleach out the print, then 
wash and dry as for other prints. The paper now 
appears perfectly white, but it contains a latent or 
invisible image. The magic by which the picture is 
made to appear is the action of hyposulphite of soda. 
Soak a piece of clean blotting paper in a saturated 
solution of hyposulphite of soda, and dry. When ifc 
is desired to make the picture appear, moisten the 
blotting paper slightly, and place the picture on it 
face down, rubbing it to insure perfect contact. 
In a minute or two the picture will begin to appear, 
and will soon be as bright and clear as when first 
printed. When one wishes to show this magic photo- 
graph, it is more surprising to the uninitiated if the 
blotting paper has been moistened and placed in a 
book. Show the apparently blank piece of paper, 
slip it in the book, and in a minute or two take it out, 
and what was to all appearance a piece of plain white 
paper will be found to have a picture printed on it. 
The picture will disappear after being exposed to the 
light for some time, but it can be made to reappear 
indefinitely. It will be found that much interest is 
taken in the process, and the production will afford 
much astonishment. — Hobbies. 



The Tripler Air Power Company is to be reorganized, 
and it is said that Mr. Tripler has discovered a process 
by which liquid air can be safely and economically 
furnished for refrigerating purposes. 
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ICE HANITFACTITBE ON A NEW SYSTEU. 

By the courtesy of Mr. D. L. Holden, who has been 
connected with the manufacture of artificial ice for 
over thirty years, and, by virtue of his early improve- 
ments, may justly be called the father of that indus- 
try in America, we were recently given an opportunity 
to inspect the remarkably interesting plant which is 
illustrated in the first page of this issue. Those of our 
readers who are acquainted with the systems com- 
monly in use will see that, in introducing an entirely 
new method for making ice on a commercial scale, an 
important reduction has been made, both in the mag- 
nitude and first cost of the plant and in the cost of 
manufacture. Under the present methods, known as 
the " can" system, a plant capable of producing 100 
tons of ice in twenty-four hours requires a house 100 feet 
by 150 feet square, and working under the best condi- 
tions the product costs from $1.65 to $1.85 per ton. A 
plant of equal capacity working on the new system will 
call for a house 25 feet by 50 feet, and the ice can be pro- 
duced at 50 cents a ton, which is the actual cost per ton 
of operating the plant which forms the subject of this 
article. 

The Ammonia System. — This is a combination of 
the compression and absorption systems, in which the 
inefficiencies and losses of both are reduced to a low 
point or removed altogether. It consists, in the plant 
in question, of three vertical pipes, 12 inches in diame- 
ter and 40 feet in height : — the still, A\ the absorber, B; 
the condenser, C; two shorter pipes: — the interchanger, 
H: and the cooler, IC, and the ammonia pump. 

The still is a steam-jacketed wrought-iron pipe, 12 
inches in diameter, whose interior is filled with about 
thirty-six 1-inch closed steam pipes, which are con- 
nected to the manifold at the base of the main pipe, 
and extend to within a few inches of the top (see Fig. 
D). Each steam pipe, S, is wound from top to bottom 
with a spiral coil of wire, w. The steam is introduced 
at the top of each 1-inch pipe by an internal J^-inch 
pipe, e, which extends the full height of the pipe, as 
shown in the illustration. The Absorber is identical to 
the still in its construction, the pipes, H, being, how- 
ever, in this case filled with circulating water in place 
of steam. The Condenser is also filled with a nest of 
vertical water pipes, but the encircling coils of wire 
are absent. At the bottom of A, B, and C are three 
short lengths of pipe, a, 6, c, called Receivers, which 
serve to collect the liquid contents from the larger 
members above them. The Interchanger, H, and 
Cooler, IC, are simply vertical 12 inch pipes containing 
coils through which the " weak liquor," or aqua am- 
monia of 16° to 18° B., circulates and is cooled. 

We will now describe the continuous process by 
which the "strong liquor." or aqua ammonia of 32° B., 
is converted to pure anhydrous ammonia, ready for 
evaporation in the ice machine proper. The strong 
liquor is introduced at the top of .the Still and allowed 
to drip over the wire coils and the pipes which they 
surround. Here it is broken up into myriad particles 
and the area of the liquid exposed to the heat is 
enormously increased. The wire coils, moreover, be- 
ing in close contact with the steam pipes, are heated 
and serve to greatly increase the total heating surface. 
The ammonia gas separates freely from the liquor, as 
the latter trickles through the heated wire coils, and it 
passes off by a pipe from the top of the Still to the top 
of the Condenser, C. Here it is condensed upon the 
surface of vertical water pipes, similar to those in the 
Still, condensation taking place under its own pressure 
at the temperature of the cooling water. By this ar- 
rangement the distillation of the ammonia proceeds 
automatically and with great regularity ; there is, 
moreover, a total absence of priming and practically 
no evaporation of the water; as is evident from the fact 
that the anhydrous ammonia which collects in the Re- 
ceiver, c, below the Condenser is over 99 per cent pure. 
From this Receiver the liquid ammonia is conducted by 
a small pipe to the Freezing Cylinder, within which, as 
will be explained later, it serves by its evaporation to 
produce a layer of ice on the outer surface of the cyl- 
inder. The ammonia gas is then led out of the Cylin- 
der through the opposite trunnion and conducted by 
a pipe to the top of the Absorber. 

Returning now to the operation of the still, the hot, 
weak liquor, whose strength, as the result of the distil- 
lation, has been reduced to from 16° to 18° B., collects 
in the receiver, a. From this point it is forced under a 
pressure of 150 pounds to the square inch through a 
coil within the Interchanger, H, where it gives up its 
heat to the hot, strong liquor which is being pumped 
through the Interchanger on its way to the top of the 
Still. From the Interchanger the weak liquor passes 
through the Cooler, IC, and thence to the top of the Ab- 
sorber, B, where it meets the ammonia gas, which is 
being led direct to this point after having done its work 
in the Freezing Cylinder, F. The weak liquor is broken 
up on the- wire coils, in the same way as the strong 
liquor in the still, and just as there these wires presented 
a large surface for distillation, so here they present an 
equally favorable condition for absorption, and by the 
time the liquor reaches the Receiver, 6, it has absorbed 
the full amount of gas that it can hold under the pres- 
sure and temperature existing within the Absorber. 



The liquor, which now has a strength of 32° B., is then 
forced by the compression pump, T, through the Inter- 
changer, H, where it absorbs the heat of the hot, weak 
liquor, which, as we have seen, is passing through the 
interchanger coil, and then it passes to the top of the 
Still to be again distilled and pass through the cycle of 
operations as above described. 

From what has been said it will be seen that the 
troublesome back pressure, or accumulation of gas in 
the expansion or freezing cylinder, or in the expansion 
coils of other systems, is prevented, and it is possible 
to secure the proper fall of temperature due to a full 
expansion of the gas. On the occasion of our visit to 
the plant the back pressure, as registered at the pres- 
sure gage, was only 6 pounds per square inch. 

The Manufacture of the Ice. — It is in the method of 
making the ice, however, that the greatest departure is 
made from existing methods as practiced in. what is 
known as the "can" system. The ice machine, which 
in the plant under consideration has a capacity of 10 
tons a day, consists of a tank of water 3J^ feet in 
depth by 33^ feet in width and 7 feet long, within 
which rotates a hollow cylinder, F, which is journaled 
in the end walls of the tank by means of trunnions, 
upon which it rotates. The anhydrous ammonia is led 
into the cylinder through one of the trunnions in a 
sufficient quantity to keep the bottom of the cylinder 
filled to a depth of 2 or 3 inches. Since the cylinder is 
constantly rotating, the wiiole interior is kept con- 
stantly wet with a thin film of ammonia which rapidly 
evaporates ; and as the boiling point of liquid am- 
monia is — 33° F., it follows that there is a difference of 
64° between the boiling ammonia and the water which 
is in immediate contact with the outside of the cylin- 
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der. Hence the water freezes to the cylinder with 
great rapidity, and would incrust it at the rate of a 
quarter of an inch per minute if provision were not 
made to remove it. As fast as it forms, however, it is 
cut away by means of a set of knives arranged on a 
shaft, which latter is oscillated by means of a yoke on 
the outside of the tank fed with a worm gear from the 
trunnions. The knives turn off the ice-crust as fast as 
it is formed, keeping it down to a thickness of about 
one sixty-fourth of an inch. The ice shavings or 
" spawls " rise to the surface of the water and collect 
within a hood which extends longitudinally across the 
top of the tank, where they are caught and carried 
out of the tank by the screw conveyor, M, and forced 
into a pipe which leads to the two hydraulic presses 
shown in the engraving. The ice scrapings or spawls 
carry with them a considerable amount of water, and 
the mixture has something of the appearance and con- 
sistency of ice slush. The pipe by which the spawls 
are carried off has a three-way valve, by means of 
which the constant stream of material may, as soon 
as one press is filled, be turned into the adjoining 
press. The sides of the presses are formed with chan- 
nel ways and are lined with perforated brass, and 
under the working pressure of 325 pounds to the square 
inch the water and air are squeezed out through the 
perforations, and regelation sets in throughout the 
whole mass. The end door of the press is then opened, 
and there issues a block of compact ice which is abso- 
lutely free from air bubbles and is capable of cleavage 
in any desired direction. By the time a block has 
been compressed in one press the other press has been 
filled with spawls. The process of compression and 
regelation is, therefore, continuous, and in one and 
one-half hours from the time of starting, the plant is 
capable of turning out ice at the rate of 10 tons per 
day. 



The advantages and economies of this system over 
the "can ".system are many and obvious. In the first 
place the absorption of heat from the water takes place 
through the thin iron wall- of the cylinder, whereas in 
the " can " system the absorption must take place not 
only through the sides of the can, but through the 
ever increasing wall of ice that forms within the can. 
The resistance of ice to the transfer of the heat of the 
water increases as the square of the thickness of the 
ice, and it is for this reason that the interior core of an 
ice block is so slow in freezing. In the cylinder process, 
on the other hand, the ice is never more than a sixty- 
fonrth of an inch in thickness and the transfer of heat 
is immediate. Again, in the "can" system the ammonia 
is expanded in coils of pipe laid in a tank of circulating 
salt water, which contains the cans of water to be fro- 
zen. The whole contents of the tank must be reduced 
to freezing temperature before the contents of the can 
begin to freeze, and hence it is that it takes three days 
to set a "can" plant in motion, when one and a half 
hours suffices to start the smaller, simpler, and more 
direct system which we have described in this article. 

We have already referred to the great economy in 
space effected by the combined system. This is well 
illustrated by the fact that while the freezing tank 
of a 10-ton plant under the present system has a 
capacity of only 85 cubic feet, a freezing tank of equal 
capacity under the "can" system would have a capa- 
city of 1,800 cubic feet. It is this remarkable compact- 
ness that renders the combined system so valuable in 
cities, where, on the one hand, the high cost of land 
drives the ice plant to the outskirts, and on the other 
hand the question of meltage necessitates the plants 
being erected within a comparatively shoi-t hauling 
distance of the consumer. Another feature which will 
be welcomed by consumers of ice on a large scale, such 
as large hotels and packing establishments, is that the 
reasonable space required for the plant will enable 
them to become their own producers. 



Firemen Killed by a Live Wire. 

We have been favored by two correspondents with 
information and with Omaha papers containing an ac- 
count of an extraordinary accident which recently oc- 
curred in that city. 

On August 9, four firemen were killed and two pain- 
fully injured by an electric shock from a live wire 
while working at a fire. They were engaged in with- 
drawing an iron-bound lad der from a rear wall when the 
upper extension came in contact with one of the paral- 
lel wires in an alleyway. All the men had their hands 
on the cranks of the windlass and the current ran down 
the ladder, entered their bodies and threw them to the 
ground. The fire was extinguished and the ladder was 
being lowered when it came in contact with a bare 
spot in a number six wire that carried a 2,000 volt alter- 
nating current. The truck was so arranged that there 
were six cranks on winches to be used in lowering the 
water tower or ladder. One of our informants calls it a 
water tower and the other a ladder. When the ladder 
or tower struck the bare wire, the current followed the 
tower to the ground through the six men's bodies. 
Two of the men handling two of the wheels were pulled 
loose by bystanders, one of whom was knocked sense- 
less. These two were very severely shocked, but four 
of the men were not loosened for several seconds, and 
when they were they fell writhing to the ground. One 
of them rose and walked two hundred feet, saying he 
felt all right, and then dropped dead. A heroic strug- 
gle was made to restore the men to life. 

Accidents of this kind are most unfortunate and can- 
not, we suppose, always be avoided, but whenever pos- 
sible, underground conduits will do away with much 
trouble of this kind. 
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Russian Caravan Tea. 

A large part of the tea which comes from China into 
Europe is brought across the steppes of Siberia by 
caravans of sledges, which have for their destination 
one of the eastern towns of Russia. Although the 
caravans require at least a year to cross the vast extent 
of Siberia, this method of importation is the most 
economical, on account of the very heavy duty which 
is laid upon tea brought into any of the Russian sea 
ports. These caravans are usually made up of fifty to 
seventy sledges, and sometimes a caravan is seen which 
contains two or even three hundred. Each of the 
sledges carries on an average five bales of tea, packed 
in cow's skin and weighing from fifty to eighty kilo- 
grammes each. The sleds are drawn by a single horse 
and are united in groups of five or six under one driver. 
Each sled carries in the rear a bundle of hay and a 
quantity of oats, which serves as a supply for the horse 
of the sled following. To provide for the first horse, 
the order of the sledges is changed from time to time. 
The caravans make halts of three or four hours in 
the village.s, to give the drivers time to take care of the 
horses and to eat, but the drivers sleep only on the 
sledges, en route, in spite of the fact that the tempera- 
ture in these regions falls as low as — 60° C. The cara- 
vans finally reach the eastern part of Russia, from 
whence their cargoes are sent to Moscow, St. Peters- 
burg, and other large centers of distribution. 
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BEMOVAL OF A FAMOUS ENOINEEBINO LANDMARK. 

There is now in course of removal one of the most 
famous engineering landmarks in New York city. The 
Murray Hill, or Forty-second Street, Reservoir, as it is 
more popularly known, was erected as part of an elabo- 
rate scheme of water supply which was inaugurated 
and successfully carried through some fifty years ago. 
At that time the population of New York was about 
350,000 souls, and as the existing means of water sup- 
ply was growing inadequate, 
it was resolved to build a sys- 
tem which should anticipate 
the future growth of the city 
and meet its ever-enlarging 
needs for many a decade to 
come. Accordingly, the en- 
gineers went some forty miles 
up the Hudson River, and 
turning eastward up the val- 
ley of the Croton River, se- 
lected the Croton watershed 
as the future source of water 
supply for the metropolis. 
At a point about six miles 
from the Hudson they threw 
across the valley the Croton 
Dam, thereby creating a re- 
servoir with a capacity of 

1,000,000,006 gallons. From the dam the water was led 
by the famous "old aqueduct," which when running 
full has a capacity of 90,000,000 gallons per day, and 
when filled to its ordinary level carries about 75,000,000 
gallons. Upon the high land at Central Park a stor- 
age reservoir of 200,000,000 gallons capacity was con- 
structed, and from this the water was led by two 
36 inch mains through Fifth Avenue to the slight emi- 
nence known as Murray Hill, where the reservoir 
which forms the subject of this article was constructed, 
with a capacity of 21,000,000 gallons. From Murray 
Hill the water was conveyed in two 36-inch pipes down 
Fifth Avenue to Twenty-third Street and thence to 
Broadway. The two mains ran down Broadway to 
Fourteenth Street, where they separated, one continu- 
ing beneath Fourteenth Street to and down Avenue A 
and the other continuing down Broadway to the lower 
city. Such was the water system as laid out and built 



in the late thirties and early forties, and the excellent 
work that was put into every detail of the construction 
is witnessed by the unfailing service which the system 
has rendered to New York for half a century. The 
whole scheme is highly creditable both to the munici- 
pal administration of those days and to the skill and 
conscientious work of engineers and contractors. 

The original waterworks have been supplemented 
by the construction of new reservoirs at Central Park, 
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SECTIONAL VIEWS, SHOWING OONSTKUOTION OF FORTY -SECOND STREET RESERVOIR, NEW YORK. 



and additional storage reservoirs in the Croton water- 
shed, while the new Croton Aqueduct, with a daily 
capacity of 313,000(000 gallons, has been carried mostly 
in tunnel through the hills between the Croton Dam 
and the northern limits of the city. A vast storage 
reservoir of 2,000,000,000 gallons capacity is being built 
at Jerome Park, and a huge dam, the loftiest in the 
world, is being carried across the Croton Valley a few 
miles below old Croton Dam, which will create a lake 
of 30,000,000,000 gallons. These works and the various 
other dams of the Croton watershed will afford a total 
supply for New York city of about 75,000,000,000 gallons. 
For many years the old Murray Hill Reservoir has 
lain idle, and now the site which it covers is being 
cleared to make way for the handsome building which 
is to form the future home of the New York Public 
Library. The structure is four-square and measures 
420 feet from coping to coping The outer walls are 



double and hollow, and the basin is divided by a solid 
wall of masonry, which bisects it on a north and south 
line. Judged on grounds of construction, the summit 
of Murray Hill was an ideal site, for the reason' that it 
was found to be covered to a depth of from 5 to 35 feet 
with an impervious clay that worked up into excellent 
puddle for backing up against the outer walls. By 
studying the sectional views, it will be seen that the 
main wall consisted of an outer inwardly sloping wall 
of 5 feet uniform thickness, 
an inner stepped wall 8 feet 
thick at its base, reducing to 
2}4 feet at the top, and a 
series of transverse walls, 
spaced 15 feet center to center 
and finishing at the top in a 
series of arched roofs. This 
is shown in the two sections, 
one taken in a horizontal and 
the other in a vertical plane 
through one angle of the 
main wall. The total width 
at the base of the wall is 30 
feet, and it will be seen that 
it possesses great transverse 
strength and natural stabili- 
ty. The center wall is 30 feet 
wide at the foundation and 
4 feet wide at the top, with a width of 15 feet for the 
major portion of its height. After the walls were built 
the clay was excavated from the center of each basin 
and banked and carefully rolled down against the 
inner face of the walls, being carried up over the 
arched roofs and finished off at the level of the coping, 
as shown in the sectional view. The whole interior of 
the reservoii was then paved with 15-inch blocks. 
The greatest depth from the floor to the coping is 
42 feet, and the greatest depth of water is 38 feet, at 
which the combined capacity of the two basins is 
21,000,000 gallons. 

The first contract for the construction of the reser- 
voir was let in 1839 ; it was finished in 1841 and opened 
in July of 1842. At the time of its completion it stood 
well out in the country, and Fifth Avenue was the 
only street that had been cut through immediately 
adjoining. Since that date the grade of Fifth Avenue 




BIRD'S EYE VIEW OF THE FORTT-SECOND STREET RESERVOIR, NOW IN COURSE OF REMOVAL. 
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has been lowered 7 feet, and it is this lowering of the 
grades on three sides of the reservoir that accounts for 
the retaining walls that surround it, the earth on the 
inside of these walls representing the original level of 
the ground. 

The amount of material in the reservoir proper re- 
quired by the contract to be removed is 106,000,000 
cubic yards ; but the contract also includes the build- 
ing of the foundations for the new library, the price 
for removing the reservoir 
being $105,000, and for put- 
ting in the foundation 
$273,000. As the structure 
now lies in the very heart 
of a great city and abuts 
on one of the most fashion- 
able avenues in the world, 
the work of removal can- 
not be done in the whole- 
sale, rough-and-ready me- 
thods that would be adopt- 
ed if it were to be done in 
the open country. The 
walls have to be taken 
down with as little inter- 
ference with street traffic 
and as little inconvenience 
to the residents in the 
neighborhood as possible. 
Accordingly, two openings, 
one into each basin, were 
cut through the outer walls 
at the entrances on Forty- 
second and Fortieth 
Streets, and through these 
the contractor's teams are 
carting out the clay banks 
and the stone with which 
the interior slopes and 
floor are paved. The walls 
are meanwhile being torn 
down on all sides, and such 

of the stone as is suitable is being stored for rebuilding 
into the structure of the new library. The contract 
time for removing the reservoir is six months, but it is 
already evident that the restricted conditions under 
which the work is being done will delay its completion 
many months beyond the contract date. 



Both were of immense dimensions and moved with 
great rapidity. Fortunately, after three weeks of 
the most magnificent demonstrations the violence 
of the eruptions sensibly abated, and thus a calamity 
which had every appearance of equaling that which 
afflicted Hawaii in 1887 was happily averted. Several 
parties, at great risk, approached the new crater dur- 
ing the eruption and describe the scene as one of sub- 
lime power and magnificence. 




THE LAST ERUPTION OF MAUNA LOA. 

BY ENOS BROWN. 

After a rest of twelve years the great volcano Mauna 
Loa, on the morning of July 4, burst forth in magnifi- 
cent eruption. Previous to this time earthquakes had 
been frequent, not only in the island of Hawaii, but in 
the neighboring islands as well. At sea seismic disturb- 
ances had been reported by returning vessels, and even 
as far distant as the western coast of the North Amer- 
ican continent, earthquakes of considerable, violence 
indicated a volcanic outbreak somewhere among the 
active craters in the islands of the Pacific. 

For some days previous to July 4. the craters of 
Mau kua - weo - w6o, which 
includes all those in the 
neighborhood of Mauna 
Loa, gave indications of 
an early eruption, and the 
Volcano House was unusu- 
ally crowded in anticipa- 
tion of a chance of wit- 
nessing the sublime spec- 
tacle. At two in the morn- 
ing a tremendous explosion 
awoke the visitors, and 
looking toward the sum- 
mit of Mauna Loa it was 
seen that a new crater, 
5,000 feet below the top, 
had opened, from which 
great columns of smoke 
and fire were being ejected , 
while rivers of lava were 
flowing down the moun- 
tain side. 

The eruption was accom- 
panied by tremendous ex- 
plosions, felt throughout 
the island of Hawaii. Far 
above the crater a column 
of fire, a thousand feet in 
height, was thrown by in- 
ternal forces. White heat 
rocks were ejected and fall- 
ing back to earth again 
shook the whole mountain 
to its base. In less than 
ten days the river of lava 
reached a point within a 
few hours' walk of the city 
of Hilo, causing immense 
alarm and dire foreboding. 
Another stream flowed in 
an opposite direction 
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The lava was of about the consistency of oil, and in 
its course to the lower levels of the mountains flowed 
with great rapidity — a mountain torrent of fire fall- 
ing down in blazing cataracts, covered by dense clouds 
of steam and sulphurous vapor. In places it passed 
through forests of timber, which ignited and fell into 
the fiery stream, where they were quickly consumed. 
Persons who have witnessed all the eruptions on the 
island for the past fifty years predicted, from the vio- 
lence which this eruption maintained during its brief 
continuance, a greater disturbance than those of 1823, 
1840, 1852, 1855, 1859, 1868, 1881 or 1887, which are historic. 

The first record of Hawaiian volcanic action ob- 
served by white men was in 1789. In 1823 Kilauea 
continued in eruption for three years. In 1840 the bed 
of the crater of the same volcano sank 300 feet and 
another one opened lower down, from which flowed a 
lava stream 200 feet deep, 1 to 3 miles wide, and 30 
miles long; and again, in 1852, for 20 days, a column of 
molten lava. 700 feet high and 300 feet in diameter, was 
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ejected. In 1855 a stream of lava 3 miles wide, some- 
times expanding into broad lakes 8 miles wide, flowed 
for six months from the top of Mauna Loa, and ap- 
proached within 6 miles of Hilo. This eruption lasted 
for 18 months, and 300 square miles were covered. In 
1859 a great stream issued from Mauna Loa and flowed 
60 miles in 8 days. 

In 1868 Kilauea was in a state of violent eruption. 
One thousand earthquake shocks occurred in five days, 

and on April 2 a torrent of 
mud half a mile wide and 
a hundred feet deep flowed 
from the crater. The erup- 
tion of 1881 was of extra- 
ordinary violence, and the 
lava flow from Mauna Loa 
approached within fifteen 
minutes walk of Hilo. It 
was scientifically demon- 
strated that the flow of 
1881 amounted to no less 
than 3,200,000,000 cubic 
feet of lava. Hilo was 
iigain threatened with de- 
struction in 1887. It is be- 
lieved that the volcanoes 
of Hawaii are dinjinishing 
in their power, as the rec- 
ords for half a century or 
more indicate both a de- 
crease in duration and in 
violence as well. The view 
accoun)anying this article 
is from the studio of L. L. 
Williams, of Honolulu, who 
spent several days at tli'- 
sumniit of Mauna Loa dvr - 
ing the last eruption. 

^ * ^ 

Autofnobile News. 
"The Automobile Club 
of America" has been in- 
corporated. According to the articles, the objects of 
the organization are " to maintain asocial club devoted 
to the spread of autoniobilism and to its development 
throughout the country ; to arrange for through runs 
and to encourage road contests of all kinds among 
owners of automobiles." 

On. August 19, Mr. and Mrs. John B. Davis reached 
Detroit. The number of breakdowns whicli they have 
had is stated to be twenty-five, and the trip has been 
abandoned. It would have been interesting to see, if 
the carriage had ever readied San Francisco, how 
much of the original machine would be left. So far, 
the trip has been not a particularly good brief for the 
American motor carriage. The natural inference is 
that our carriages are too light for the rough service 
which is entailed and the badness of many of our 
roads. 

The Paris-Rouen-Dieppe-Rouen race is announced 
for August 27, and a T)iotor vehicle race organized by 

the Bavarian Automobile 
Club has just been run be 
tween Innsbruck and Mu- 
nich, a distance of 173 kilo- 
meters. According to The 
Motor Car Journal, there 
were eleven starters. The 
winner. Baron de Dietrich, 
did the journey in five 
hours thirty-eight unnutes. 
A motor car race between 
Berlin and Dresden is 
being organized in connec- 
tion with the forthcoming 
automobile exhibition in 
Berlin. It will be run on 
September 18. 

»-•-• 

Thk papyrus plant 
grows nowliere in Europe 
with the exception of the 
banks of the river Cyane 
in Syracuse, Sicily. It is 
generally believed that it 
was introduced from Egypt 
by the Syracusan rulers in 
thedayof their intimate re- 
lations with the Ptolemies, 
but it has also been sug- 
gested that the Saracens 
introduced it from Syria. 
An illustration of this re- 
markable growth appears 
in the current issue of the 

SurPLEMKNT. 



MAUNA LOA IK ERUPTION. 



Thk income from the war 
revenue taxes for the last 
fiscal year was $102,017,703; 
over $37,000,000 was ob- 
tained from stamp taxes. 
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Science Notes. 

Miss Anna Klumke, of California, is a painter of 
note. Her sister is known all over the world as the 
holder of an important position in the astronomical 
observatory at Paris. Miss Anna Klumke inherits all 
of the property of the late Rosa Bonheur. 

It is feared that over-indulgence in tobacco may 
have a prejudicial effect upon the Latin-American 
peoples, especially those in South America. According 
to Prometheus, not only do children of two or three 
years smoke all day long, but mothers have been seen 
trying to quiet their babies by putting cigars in their 
mouths. 

In the annual report of Prof. Eliot, of Harvard Uni- 
versity, it is stated that Dr. Alexander Agassiz never 
received any salary for his services to the Museum of 
Comparative Zoology of Harvard University, though 
his services have been most important. Between 
1871-97 he has expended from his private means three 
quarters of a million dollars without making any com- 
munication on the subject to the President. In addi- 
tion to this he has made considerable gifts to other 
University objects. 

At the Paris Exposition there will be no lack of curi- 
ous shows of all kinds. One of them will be a kind of 
" religious Tussaud's." It will be a retrospective history 
of the interesting phases of nineteen centuries of Chris- 
tianity. There will be scenes of old convent and mo- 
nastic life, and the squire's vigil in the castle chapel on 
the eve of his knighthood will be accurately portrayed 
in wax. There will also be missionaries from the 
Congo, with man-eating negroes and similar things. 
There will also be a collection of books, etc. 

Statistics obtained by sunshine recorders are inter- 
esting. Some curious facts have been recently pub- 
lished by the French Meteorological Bureau at Paris. 
Spain has 3,000 hours of sunshine a year ; Italy, 2,700 ; 
France, 2,600; Germany has 1,700, while England has 
but 1,400. The average fall of rain in the latter country 
is greater than that in any other European country. 
In the northern part and on the high plateaus of Scot- 
land about 351 inches of rain fall a year, and London 
is said to have an average of 178 rainy days in the year 
and fully ten times the quantity of rain that falls on 
Paris. 

Even works of art cannot escape from the psycholo- 
gist and the medical man. Dr. C. H. Stratz points out 
some curious symptoms of disease in types represented 
in works of art. He finds that Botticelli's " Venus," in 
the Ufflzi at Florence, is suffering from consumption 
and should not be riding across the sea in an open 
shell, without clothing. It is needless to state that 
nothing of this kind was ever attempted by the old 
masters ; they selected types which appealed to them 
and painted them as they saw them, and it is practic- 
ally time wasted to hunt up hidden meanings in works 
of art. 

Prof. Dr. Emanuel Herrmann has proposed the intro- 
duction of a telegram-card, which will undoubtedly be 
used by the Austrian post office. The idea of Privy- 
Councilor Herrmann is to cheapen rapid communica- 
tion by a combination letter and telegram, and special 
cards are to be used for the purpose. These cards are 
to be sent at half the price of the ordinary telegram. 
They may be dropped in letter boxes or may be handed 
into post offices, provided they are duly stamped. 
They are picked out at once and the contents, which is 
no longer than that in the ordinary telegram, is handed 
over to the telegraph operator, who sends it to its des- 
tination. The telegram is written on a special form 
and delivered by the letter carrier. 

Athletes in training require special diet, and the 
athletic directors of Yale University have decided to 
make an important change in the system of conduct- 
ing the training tables. Heretofore every branch of 
athletics had its own table, conducted separately from 
the others. This system has proved very expensive 
and unsatisfactory. Now all athletes will eat at the 
same table, or at least under the same roof. In the 
fall only the football players will go to the table. Dur 
ing the winter some of the oarsmen and trackmen will 
take their meals at it, and in the spring the base ball 
candidates will be taken to the table. It is probable 
that students who may not be actively engaged in 
university athletics may be allowed to attend if they 
so desire. 

■The icebergs of the south differ from those of the 
north as the Antarctic summer differs from the Arctic. 
This is caused by the difference in temperature be- 
tween the summer of the Antarctic and the Arctic. 
This is due to the fact that while the latter region is a 
|)olar basin surrounded by vast tracts of land which 
retain the summer heat, the former is a comparatively 
small tract of land in a tremendous expanse of water 
which parts from its heat very quickly. An interest- 
ing article upon Antarctic Icebergs is to be found in 
the current Supplement, as is also an interesting 
article on West Indian Hurricanes, written by an eye 
witness, and no one who has not seen the indescribably 
relentless fury of a West Indian hurricane can under- 
stand what it means. 



Engineering; Note*. 

A railway will be built up the Rax Alp, which is 6,400 
feet high. 

The statement that a serious accident had hap- 
pened in a recent test of the Brown wire gun is false. 
The test was, on the contrary, a great success. 

The Baldwin Locomotive Works have shipped 409 
locomotives abroad in the year ending August 1, 1899. 
There are now 6,700 men employed in the works. 

The Glasgow Tramway Company has accepted the 
tender of the Edward P. Allis Company, of Milwaukee, 
for the engines for its new power plant. The order 
amounts to about $570,000. 

Aneroid barometers may be used to measure the 
depth of shafts in mines, provided a number of trips 
are made and the average taken. The car is not stop- 
ped at intermediate points. 

The League Island dry dock, which was built only 
some eight years ago, is now being repaired. The work- 
men found on examination that the Southern yellow 
pine in the part below high tide was even more decayed 
than was expected. 

The figures given in the London Coal and Iron 
Trades Review show that of the world's pig iron pro- 
duct of 1898, 78J^ per cent was converted into steel. In 
1868 only 4 per cent of the world's pig iron product was 
applied to the manufacture of steel. 

A test has been made with glasses which were in 
tended to detect the presence of smokeless powder. 
The test was made under the direction of Col. Phipps. 
If the glasses had proved successful it would have been 
one of the most valuable inventions of recent years. 

In his annual report Naval Constructor Bowles rec- 
ommends the erection of a new stone and concrete 
dock at the New York navy yard. He strongly urges 
the removal of a part of the Cob Dock, and the con- 
struction of eleven piers extending out into Wallabout 
Channel. 

Many of our readers are doubtless troubled with 
the waste of oil in the ordinary oil can. The Clay 
Record recently published an interesting wrinkle for 
avoiding this which, while not new, may not be gen- 
erally known. File the end of the oil can spout off at a 
bevel. You can then slip it under the lids of the 
journals without touching them with the hands, and 
the stream of oil can be carefully directed. 

Members of the Engineering Corps of the United 
States Army have cleared the Pasig River of a number 
of stone-laden canoes which were sunk to close the 
channel. The total value of the property recovered 
by the engineers is estimated at $750,000. Maps' and 
topographical sketches of the country around Manila 
were made for the use of the army commanders, and 
the surveys were frequently made under fire. 

The Holland submarine torpedo boat has been 
again tested in Little Peconic Bay. Torpedo trials 
were made as well as a test for speed and submergence. 
The torpedo was a dummy of the small Whitehead 
type and was blown from the tube by air pressure and 
was taken in a straight line for about 75 feet. There 
was hardly any disturbance in the water from the dis- 
charge of the torpedo, only a few air bubbles showing 
on the surface near the bow of the boat. 

A Southern railway company is preparing to convert 
all of its dining cars into combination cafe and table 
d'hote compartments. It is thought that this plan 
will be popular, as some people prefer table d'hote, 
while others only wish a light repast and care to pay 
for only what they eat. On some Eastern roads it is 
almost impossible to obtain anything to eat on a long 
journey without taking a dinner in the regular dining 
car, and while the service is nearly always excellent, 
the food is sometimes indifferent. 

The engineer who has charge of the survey for the 
proposed ship canal from the Great Lakes to the 
Atlantic Ocean has completed his preliminary work. 
The project is to cut a eanal 30 feet deep and 340 feet 
wide from Lake Erie to Lake Ontario around Niagara 
Falls ; then leaving Lake Ontario at Oswego, the canal 
will take the course of the Oswego River to Oneida 
Lake, and then through the Mohawk River to the 
Hudson River. The locks will be 1,000 feet long with 
walls 50 feet high. The most important problem con- 
nected with this project is to find storage for water to 
feed the great canal and not injure the water supply 
of manufacturing concerns. 

Dr. Cleveland Abbe, in a recent lecture before the 
Franklin Institute, in speaking of the evolution of inven- 
tion, said : " It is not science, or study, or art, it is sim- 
ply a happy accident that brings to some one's mind two 
thoughts that are suddenly seen by the inventor to 
have an important relation to each other hitherto un- 
suspected. Those nations and individuals who are 
unfortunate as to climate, soil, vegetation, minerals, 
water power, etc. — those who have neither stimuli 
nor opportunities — did little. In proportion as we to- 
day associate ourselves with the highest science we 
bring forth the best inventions and manufactures. 
Prof. Abbe's interesting and scholarly lecture is given 
in full in the current Supplbmbnt. 
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Electrical Notes. 

A few of the relies of Volt* were saved from the dis- 
astrous fire at the Como Exposition. These include 
the original Voltaic pile, some letters, a few books from 
his library, and about fifty drawings, paintings, and 
medals. 

The destruction of the Como Exposition has created 
a strong feeling among most of the scientists of Europe 
that hereafter important documents and apparatus 
relating to the history of science or to one man should 
not be placed under one roof. 

The most powerful incandescent lamp ever manufac- 
tured was shown at a recent electrical exhibition. The 
lamp has two filaments in parallel. The lamp bulb 
was over two feet long, and it succumbed after three 
nights' work to the heat of the filament, which is said 
to have softened the glass at the neck. 

Philadelphia will present the city of Paris with a 
statue of Benjamin Franklin, for the exposition. This 
will be a duplicate of the one in Philadelphia, which 
we illustrated a few weeks ago on the front page of the 
Supplement. It is intended to place the statue in 
Passy, where Franklin resided when he was Minister 
to France from the United States. 

An American electric manufacturing company has 
been awarded the entire contract for the equipment 
of numerous electrical plants which will be installed 
along the line of the Eastern Chinese Railroad. It will 
consist largely of temporary lighting plants. It is 
thought that ultimately $200,000 will be involved in 
the contract. 

Niagara Falls is to be illuminated by electricity dur- 
ing the coming Buffalo Exposition. The idea is to erect 
a series of tall poles on both the American and 
Canadian sides of the river. On top of them will be 
placed search lights, and the colors of the lights which 
are thrown on the Falls will be constantly changed. 
Arc lights will also be placed in the Cave of the Winds, 
which will give to the water which falls in front of it 
a weird phosphorescent color. The current is to be ob- 
tained from the Falls itself. 

Prof. J. E. Woodland, of the University of Worcester, 
Ohio, sends us an interesting account of the removal of 
a broken steel drill from the bottom of a well on a farm. 
An electro-magnet was constructed in the university 
laboratory and 600 feet of insulated wire was secured 
for the connection. The magnet was constructed of 
soft steel rod 1]4 inches in diameter and 3 feet long. It 
was wound with four layers of No. 12 wire leaving 4 
inches of the end of the rod bare. A current of 6 am- 
peres was maintained while the magnet was in the well 
and a voltage of 25 was obtained from storage battery 
cells. The pieces of the broken drill were satisfactorily 
removed. 

In Germany the theft of electricity is evidently not 
considered a crime, for in a recent appeal which 
reached the Supreme Court, the court held that those 
properties are wanting in electricity which would be 
necessary to constitute it a movable object in the sense 
of the law, and electricity must be reckoned as one of 
the energies of nature, like light, sound, and heat. The 
laws relating to larceny provide only against the theft 
of movable bodies, and therefore would be considered 
inapplicable in this case. Three mechanics secretly 
attached wires to the circuit in the house where they 
lodged, and thus had their room lighted without ex- 
pense. They were sentenced, and the case was brought 
to the Supreme Court, with the result which we have 
noted. 

French barbers are very progressive. According to 
Electricity, a Paris barber shop has recently been 
equipped with a most elaborate electric plant. The 
water is heated electrically by means of a German 
silver tube in a soapstone case. The tubing is electric- 
ally heated, so that the water is nearly boiling when it 
passes out of the faucet. The curling irons, which 
often used to burn the hair, are no longer used for curl- 
ing. The electric curling irons which take their place 
can be brought to any temperature, which they retain 
indefinitely. The hair is cut by clipping machines 
actuated by electricity ; electrical devices are also used 
to singe the hair, which are much better than the 
time-honored taper. For singeing the comb a plati- 
num wire is used. 

The western half of the underground trolley system 
of New York city was tied up for several hours on Au- 
gust 23, owing to a bad storm. The subway at Canal 
Street and West Broadway, through which runs the 
wires feeding thesectfonof the line below Canal Street, 
became flooded, the wires burned out owing to their im- 
mersion, and left the cars without power to operate 
them. When the trolley system was first constructed 
the engineers had great difficulty at this point on ac- 
count of a sewer which the lines had to pass at this 
point. The subway lies below the sewer and the stag- 
nant water has been collecting since the construction 
of the subway. It did not make its presence felt until 
the date noted, when it obtained a sufficient depth to 
cover the feed wires and burn out the fuse. Horse cars 
were put on to enable passengers to make the rest of 
the trip. Men at once began to drain the conduit. 
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ANCniNT E6YFTIAN VEBSITS KOOEBH FIH LOCKS. 

About as soon as the human race commenced to 
acquire propetty of any kind, it immediately began to 
devise safeguards for ptotecting its worldly goods from 
thieves. Homer mentions in his " Odyssey " a fasten- 
ing to a door which resembles a leathern thong. This 
was placed in a hole in the door, the bolt of which 
was secured by means of a hook or ring attached to 
the thong. Often keys shaped like a simple crook 
were made of wood, as indeed many of the keys are 
still made in Oriental countries. 

The earliest lock of which the construction is known 
is the Egyptian pin lock, which was used some 4,000 
years ago, and, strange to say, the most perfect 
modern lock is based upon similar principles 
to those employed in the Egyptian locks. 
These locks are in use to-day in Egypt, and 
can be seen in any of the older streets of 
Cairo. Keys for Egyptian locks were and are 
thirteen or fourteen inches long, whereas the 
key of the gate of a puBlic building was some- 
times two feet in length. A great deal of im- 
portance was attached to these Oriental keys. 
They were the signs of authority and were 
carried on the shoulder of those who held any 
weighty office. The Egyptian look, or " dab- 
beh," is placed on either the outside or Inside 
of the door, and in a majority of cases they will 
be found on the outside. 

Our engravings represent a typical Egyptian 
lock and the mechanism for working it. For 
our photograph of this lock we are indebted 
to the courtesy of Mr. H. H. Suplee, who 
kindly placed it at our disposal. The lock 
consists of two parts, the staple or locking 
device and the bolt proper, which slides back 
and forth, securing the door to the door jamb. 
The outside of these locks is often richly orna- 
mented with inlaid pearl in Oriental designs, as in the 
present instance. The key consistsof a block of wood in 
which a number of small iron pins, three, four, five or 
more in number,are secured. This key is thrust into a re- 
cess in the bolt, the rear wall of the recess limiting the 
lateral distance which the key can traverse. The key 
is raised and the iron pins pass through holes bored in 
the bolt and raise the pins of the locking device to a 
height which prevents them from interfering with the 
lateral motion of the bolt, so that if the right key is 
slipped in, the bolt can be moved forward and back- 
ward at will. The pins are provided with heads which 
prevent them from entirely slipping through the lock- 
ing device and the bolt. The heads of the pins rise 
and fall in special channels provided for them. The 
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the Stausbury ward lock. This lock really had no 
wards or fixed obstructions, but it had a disk, and in 
the disk a series of holes, and in those holes are a num- 
ber of pins forced forward by springs. The key has 
a number of pins on the end. The difficulty with this 
lock was that a blank key the size of the keyhole 
could be covered by wax, and by pressing it on the 
disk would show exactly where the pins are, and by 
this means another key could be made which would 
open the lock. 

The most remarkable development of the pin lock 
is, however, what is known as the "Yale lock," which 
is an example of how the inventive American can take 




pins can be altered, and new keys made, so that the 
old keys will fail to operate the lock. It was found in 
practice that there was some danger of the lock being 
picked by instruments. The corrugation of the escut- 
cheon and the passage in the movable barrel prevent 
this. Although the difference between the old and the 
new Yale lock is small in appearance, still there is little 
comparison between the safety of the two. 

It is interesting to know that the Oriental used his 
pin lock for thousands of years without thinking of 
making an improvement which would make it com- 
paratively safe, while it was reserved for the ingenious 
American inventor to take the clumsy old device and 
to transform it into a safe and remarkably in- 
teresting lock. 
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EOTPTIAN LOCK AND KEY, SHOWING BOLT LOCKED. 




EGYPTIAN LOCK, SHOWING PINS FBEEING BOLT. 

pins in the key are all of the same height, and the pins, 
or pin-tumblers, as we may term them, for the locking 
device are also of the same height. By the insertion 
of a larger number of pins, and by arranging them 
irregularly in the locking device, the difficulty of pick- 
. ing the lock is increased. There is little trouble, how- 
ever, for an expert to open a lock of this kind. If the 
picking instrument, as a bent wire, is inserted in the 
bolt, one of the pins could be raised, but the others 
would serve to hold the bolts securely ; but if the front 
end of the bolt is seized and pushed and then the bent 
wire is used, the pins can be lifted one at a time and 
secured, the pressure on the bolt serving to bind them 
when they have been raised. One pin is taken at a 
time, while the pressure is on, until the last pin is 
raised, then back slides the bolt. 
The same principle is carried out in what is called 
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a crude idea and make a remarkable invention from 
it. Linus Yale, Jr., who died in 1868, invented the 
Yale lock in the early sixties; and the fundamental 
patents have now expired. In its original form it 
had a thin, flat key, which, while affording great 
capacity for key changes, permitted the lock to be 
easily attacked by picking tools, although the lock did 
not yield readily. Subsequently the makers remedied 
this defect in a large measure by the invention of the 
corrugated key, and finally by perfecting what is 
known as the " Paracentric" key, which will be ex- 
plained later on. The lock consists of a small barrel 
which turns in a cylinder in order to move the bolt. 

The barrel is prevented from being turned by five 
divided pin tumblers which move up and down in the 
barrel and the cylinder. Each pin in the casing is 
forced down by a small spiral spring. The upper half 
of the pin in turn presses upon the lower half of the 
pin, which remains permanently in the rotatable bar- 
rel. When the key is out of the lock, the springs press 
the upper half of the pin down into the barrel, pre- 
venting it from turning and throwing the bolt. When 
the key is inserted, the pins are gradually raised until all 
of them in the cylinder are raised to the line between 
the barrel and the cylinder, while the lower half of the 
pin is also raised to the same point, permitting the 
barrel to be easily turned so as to throw the bolt. The 
key is provided with a beveled end, which enables it 
to be pushed under the pin tumblers so as to raise 
them easily. Should a false key be inserted, the steps 
would be too high or too low, so that some of the lower 
pins will be pushed up beyond the barrel into the 
holes above them, and the upper half of some of the 
other pins would undoubtedly drop so low as to also 
prevent the lock from turning. It will be seen at once 
that the same principle is involved in the Egyptian 
pin lock, and had invention stopped at this point, the 
lock would still have been a good one; however, Mr. 
Yale conceived the idea of making pins of different 
heights. This immediately caused the lock to be really 
safer than any other lock on the market. If only one 
pin was used, there would be 10 variations; with two 
pins there would be 100 changes ; with three pins, 1,000 
changes ; with four pins, 10,000 changes ; and with five 
pins, 100,000 changes. In other words, the number of 
changes which can be obtained with any number of 
pins can be figured by taking the power of 10 indicated 
by the number of pins ; in other words, the number of 
pins would be the exponent of the figure 10. In prac- 
tice it is found that about 30,000 changes are about all 
that is practical with a five-pin lock, owing to me- 
chanical reasons. This alone would make the lock 
practically unpickable, but there is still another method 
of safeguarding it. The spacing of the different pins 
may be changed, and a single pin admits of another 
series of 30,000 keys, so that it will be seen that the lock 
is practically a safe one, as no thief could obtain any- 
thing like the requisite number of keys to attempt to 
open the lock. 

Special types of locks are used for different purposes. 
Thus a post office may have Yale locks of a particular 
kind, and the company will not duplicate any key for 
this lock without an order from the proper authority. 
Should all the keys of a lock be lost, the lock can be 
taken off and sent to the factory ; the length of the 



Turkey is the last place where one would ex- 
pect an exhibition, but even that country ap- 
pears to have been struck by the wave of pro- 
gress and the imperial government has decided 
to organize a permanent agricultural exposition 
in Constantinople. It will be installed in the 
premises of the Yildiz Relief Exhibition and will 
consist of two sections, »ne for cultivated plants 
and the other for domestic animals. Agricul- 
tural implements of the latest American type 
will be exhibited and the use of such machinery 
and implements will be taught to agriculturists 
by Americans who will be specially engaged by 
the government. 



The Current Supplement. 

The current Supplement, No. 1235, has 
many articles of the greatest possible interest. 
The first page is occupied by an illustration 
showing three burning oil wells in the fields 
of Bibi-Eybat. "The Relations of Physics 
and Astronomy to the Development of Me- 
chanical Arts" is by Prof. Cleveland Abbe. "The 
Theory of Sleep" is by Prof. A. L. Herrera. " The Re- 
cent Excavations of the University of Pennsylvania, 
at Nippur," by Prof. H. V. Hilprecht, is an illustrated 
description of explorations of the greatest interest, and 
the paper is admirably illustrated. " The Papyrus 
Plants of the River Cyane, at Syracuse," is an illus- 
trated description of one of the most beautiful spots 
in Europe, the tasseled papyrus plants overhanging 
the clear stream Cyane; the papyrus plant grows no 
where else in Europe. "West Indian Hurricanes" is 
an original article by Dr. Eugene Murray-Aaron, and 
is of great importance owing to the recent devastation 
wrought by a hurricane in Porto Rico. It is accom- 
panied by an illustrative map. "The Importance and 
the Promise in the Study of Domestic Animals" is a 
paper by Prof. Simon Henry Gage, of Cornell Univer- 
sity, and is the opening address before the section of 
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YALE LOCK WITH KEY PABTLY INSEBTED. 




KEY FULLY INSEBTED BAISING PINS TO UNLOCKED 
POSITION. 

zoology of the American Associaton for the Advance- 
ment of Science at their Columbus meeting. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

HAY-STACKER.— Henry Parbent, Giltedge, 
Mont. The invention relates to that form of stacker in 
which the hay is loaded into the wagon on top of a 
rope-sling arranged to be hitched to a rope running 
to a pulley on an elevated support and thence ex- 
tend(?d to the snatch-block, so that the entire load is, in 
one operation, pulled ofE the wagon, raised and dumped. 
The stacker-wagon in this invention has inclined plank 
skids extending from the floor to a support on the front 
end of the body and thence over and above the team, so 
as to allow the team to be driven directly under, the ele- 
vated platform and the load to be taken from the wagon 
directly over the team. 

MACHINE FOR REMOVING PITH FROM CORN- 
STALKS. — George R. Sherwood. Kearney, Neb. 
It is the purpose of the inventor not to split the stalks 
entirely, but to leave them unsplit at one side-an end 
which is attained by a novel arrangement of splitting 
dipks and presser-shoes. The stalk, after being split by 
a disk, ie received by a saddle by which itis straddled and 
supported while it is being acted upon by pith-rumoving 
devices. After this main operation is completed, the 
stalks arc subjected to the supplementary action of a 
finishing brush, which removes any particles of pith 
which may still adhere to the stalk. It is probably a 
new departure to subject the pith in the stalks to a final 
or finishing action after the main pith-removing ope- 
ration. 



Electrical Apparatus. 

TELEPHONE SYSTEM.— Malcolm S. Keyes and 
Jameh H. Spencer, Manhattan, New York city. These 
inventors have devised a telephone system designed for 
use in stores, factories and hotels, and arranged so that 
the severftl stations in the system can be readily con- 
nected without the use of an expensive exchange. Each 
station in itself forms a central station, and but one 
movement for a call is neceesary whether the receiver 
of the other station be on or off. The invention comprises 
principally an induction-coil having both primary and 
secondary coils connected by wires with the several 
stations to form circuits, a receiver in one induction-coil 
circuit, and a transmitter in the other. 

ATTACHING-PLUG FOR FLEXIBLE-WIRE CON- 
NECTIONS.-Daniel McGlone, Long Island City, 
New York city. By using this plug, the electric lamp or 
other device can be moved about without twisting the 
wires, and thereby causing a bad electric connection. The 
plug is arranged for attachment to the supporting-fix- 
ture connected with one of the Mne-terrainals. A car- ^ 
rier of insulating materia] is mounted to turn on the 
plug and carries two circuit-conductors for the wires, 
one conductor being in contact with the plug and the [ 
other being arranged for contact with the other line i 
terminal. 



median leal Devices. 

MOTOR APPARATUS.-JoHN E. Tyler, Eoxobel, 
N. C. This improvement in motor apparatus embodies 
a series of tanks, connecting pipes, and pumping and 
driving mechanism, whereby a circulation of water from 
tank to tank will effect the continuous operation of the 
actuating devices and a readjustment of water from tank 
to tank to secure the desired operation of the parts. The 
pipe connection between the tanks is controlled by a 
valve operated by a cylinder and piston. Electrically- 
operated devices control the supply of power to the cyl- 
inder. A float operated by the liquid in the pipe con- 
nection makes and breaks the circuit in the electrically- 
operated devices, 

CARRIAGE-SHIFTER AND LINE-SPACER FOR 
TYPE-WRITERS. -James M. Cramer, Santa Margari- 
ta, Cal. The present invention provides improvements 
in carriage-shifting and line-spacing devices for type- 
writers. The shifting device is of simple construction 
and will quickly return the type-writer carriage to its 
initial or starting posilim after being released by press- 
ing upon a key. Tlie device is so placed that it will 
not interfere with the ordinary working of the machine 
or change its appearance. A simple line-spacing device 
operated by the carriage is also provided. 



Railway-Appliances. 

SPIKE-PULLER. -William Fielden, Port Oram, 
N. J. The spike-puller comprises a bed-plate adapted 
to rest on the top of a railway-rail, a fulcrum-block 
mounted to rotate in a horizontal plane on the plate, a 
lever fulcrumed in the block, and jaw-carrying levers 
carried by the first lever. The parts are so arranged 
that the device can be moved from place to place along 
a rail or any number of connected rails, and that the 
gripping- jaws can be shifted from one side of a rail to 
the other without lifting the device. 



ITIiscellaneous Inventions. 

DIE -PLATE FOR EMBOSSING - MACHINES.- 
JosEPH Eberhard, 217 Ten Eyck Street, Brooklyn, 
N. Y. This improved die plate is covered with small 
screw holes and the metal die is fastened to it in the 
proper position to register with the celluloid die. As the 
screw holes are quite small and very numerous, the 
plate being completely covered with them, the die may 
be adjusted very accurately, 

DEVICE FOR APPLYING WALL PAPER. -Al- 
bion W. Foster, Millbridge, Me. This device consists 
of a flat back piece from the side of which protrudes a 
row of bristles. Mounted on the back piece above the 
liiistles is a roller for applying the paper. The sheet of 
wall paper is thrown over this roller, and while being 
matched with one hand is easily applied with the other 
by means of the roller and brush. The tool is provided 
with an extensible handle. 

NON-REFILLABLE BOTTLE.— Salvator Penny. 
.^68 West nth Str(!et, New Yoik, N. Y. In the neck of 
Me bottle is placed a flat conical valve, which is covered 
by a movable platu having scalloped edgcp. A conical 
plug rests on this Dlute, and its small end fits looKcly in 
the bottom of the stopper proper, which is cemented in 
the upper end of tlie neck. This stopper has a central 
opening for a cork, and when the cork is in place, it 



presses down the conical plug tightly against the valve, 
keeping it closed. The bottom portion of the stopper 
tapers and is smaller than the neck. Horizontal holes 
run through it and small lugs also project. When the 
bottle ie being emptied, the liquid passes out from the 
valve through these holes to the main opening. The 
lugs engage a spring, which, holds the valve closed more 
securely. 

PROCESS OF SEPARATING PRECIOUS METALS 
FROM ORES.— William H. Baker, Deadwood, S. D. 
The pulverized ore is first submitted to the action of a 
potassium cyanid solution, is then thoroughly agitated 
by beaters, and heated to the boiling-point by steam. The 
solution is next separated from the tailings. The tailings 
are washed with the solution in the boilers, the steam thus 
produced being used in heating a subsequent mass of 
ore and cyanid. The solutions in the boilers, after be- 
coming heavily charged with the metals, are evaporated 
to dryness. The residue is then fused to a red heat and 
allowed to cool, after which the saline mass is dissolved 
in water, leaving a residue of gold and silver in a porous 
state. 

APPARATUS FOR CLEANSING BEER PIPES.— 
William A. Schmidt, Manhattan, New York city. The 
apparatus consists of a portable boiler, on top of which 
a small retort is mounted. A bell-shaped cover is clamp- 
ed to and separated from the retort by a perforated 
partition upon which are placed the cleaning chemicals. 
A valved pipe connects the boiler with the retort, and 
from the side of the latter proj'ects a short valved pipe 
adapted to be fastened to the beer-pipes. This hori- 
zontal pipe is connected with a vertical, valved pipe 
which terminates near the bottom of the boiler. By 
properly manipulating the valves, water, steam, or a 
mixture of the two, may be forced into the pipes. The 
steam gradually dissolves the chemicals and carries them 
along to cleanse the pipes. 

TARGET. — William Parnall, Bristol, England. 
This invention provides an indicating mechanism for tar- 
gets, which mechanism comprises a dummy target hav- 
ing a centrally pivoted lever adjustable in various angular 
positions. The lever carries a plate containing a flap 
colored the same as the plate when closed, but showing 
some brilliant contrasting color when opened. By means 
of this flap, the position of the bullet is located approxi- 
mately. Both the target and the signal target are mount- 
ed in an upright frame, suitably pivoted and balanced by 
counter weights, so that one may be swung down and the 
other up, or vice versa, by moving a small lever. 

FIRE-ESCAPE. — Mary K. McGowan, Brooklyn, 
New York city. An endless rope ladder passes over two 
drums, one at the top of the building hung from springs 
and the other at the first story, held from moving up- 
ward by projecting arms having longitudinal move- 
ment. The upper drum is suspended from a movable 
carriage, which allows of the ladder's t>eing shifted to 
any position along the front of the building. Rope 
loops are provided in the rooms of the building, and 
these are intended to be hooked to the rungs of the 
ladder in order to support a person while descending. 

WEATHER-SIGNAL INDICATOR. -Theodore A. 
and Helen B. Froehlich, Manhattan, New York city. 
This indicator is designed for use in schools. It consists 
simply of an upright post mounted on a square base 
having beveled edges. A vane is pivoted on top of the 
post over the usual letters indicating points of the com- 
pass; while on a wire support parallel to the post minia- 
ture weather signals are displayed. Thermometer, baro- 
meter, cloud, and wind-scales with pointers are mounted 
on each of the four beveled sides. 

TROLLEY.— Herbert Hirschman, Salt Lake City, 
Utah, The invention provides an attachment for pre- 
venting trolley-wheels from jumping the wire, although 
permitting them to pass freely any obstructions. Two 
standards are clamped to the fork of the trolley- wheel ; 
and on the top of these are pivoted transverse arms 
crossing the wire and overlapping in the center. The 
arms are held in place by coiled springs on the outer 
side of each standard, and will immediately fly back 
into place after passing a switch or other obstruction. 
They will be separated when the rope is pulled, thus 
allowing the trolley to be placed on th« wire. 

MOORING DEVICE. — Frederick B. Langston, 
Brooklyn, New York city. An ordinary mushroom-an- 
chor is provided with a hollow shank through which 
passes a hollow tube, pointed at its lower end, and pro- 
jecting a short distance below the anchor. Air or 
water under pressure is forced through the tube and 
escapes through the bottom, loosening the mud or 
sand suflUciently for the anchor to be embedded. A 
funnel-shaped opening in the top of the shank permits 
of finding the embedded anchor when the mud is loosen- 
ed, if it be desired to raise it, 

UMBRELLA-CARRYING DEVICE.-Sophia 
McCrae. Manhattan, New York city. This device con- 
sists of a simple strap provided with a small ring at each 
end. The strap is the length of an umbrella rib; and 
when not in use one of its rings passes over the tip of a 
rib and the other over a ferrule. A snap-hook fastened 
to the upper ring is made to engage a ring on a chatelaine- 
cbain, when it is desired to carry the umbrella; and a 
short chain connected with this ring passes around the 
handle, thus holding the umbrella securely in place. 

FIFTH-WHEEL. - James K. Thoma. Winfield, 
Kan. This invention provides a ball-bearing fifth-wheel 
for wagonf and carriages. The wheel is divided into 

I four quarters by spokes in the top member: and near the 
end of each of these spokes is a hole in which fits a st^el 
ball. These four balls give a bearing surface, although 

: they have no lateral movement. A single ball is also 

I placed in each of the four arcs into which the raceway 
is divided. These balls move laterally when the carriage 

I is turned. 

STEAMER-CHAIR.-Arthur H. Pinnock, King- 

I ston, Jamaica. The chair consists of a rectangular 

I frame made of side pieces with a rung connecting them 
at the top and bottom. A similar leg near its center frame 
is pivoted to this main frame at right angles. The leg- 
frame is provided wiih two cleats, and on the upper cleat 
are pivoted two latch pieces. The seat-frame is pivoted 

■ to the main frame about half way between the fioor 
and the leg-frame. A strip of canvas extends from the 
rung at one end of this frame to the rung at the top of 
the main frame, forming the scat of the chair. The 
other end of the seat-frame has a numl>er of rungs so 



placed that when the frame is in position between the 
cleats it may be adjusted and held firmly by the latches, 

PROCESS OF MAKING SUPERPHOSPHATES.— 
George Schcler, Stettin, Germany. This process 
consists in boiling certain proportions of phosphoric acid 
and finely ground phosphates together, and, after they 
have cooled, in drying, grinding, and sifting them. The 
resulting superphosphate contains 47 per cent, of phos- 
phoric acid soluble in water, and only ^ per cent of 
insoluble acid. By this process lime and other low grade 
phosphates may be successfully used in manufacturing 
superphosphates, 

STRINGED MUSICAL INSTRUMENT,— Freder- 
ick Stroh, Bronx, New York city. The instru- 
ment consi&ts of a violin, a cithern, and a mandolin 
arranged side by side on one base and sounding 
board. One end of the violin portion of tha instrument 
projects so that the bow may be readily drawn over the 
stringe,. The instruments may be played separately or 
together by two performers, 

FISHING-LINE FLOAT.— Alphege Bourke, Val- 
paraiso, Ind. The improvement consists in placing a 
small coil of wire on the side of an oval-shaped cor 
float, between the two end edges. The line passes 
through these eyes and between one of the wire coils, 
where it is held securely. This arrangement permits of 
adjuRting the float quickly and with ease. 

BUTTON.— Heinrich Kindmann, Brooklyn, New 
York city. The button is in two parts, the button 
proper and the back. The latter part contains a 
fannel-shaped groove adapted to receive metal prongs on 
the back. The prongs pass through a hole in the fabric 
and are forced into the groove by special machinery. 

JAR FOR WELL-DRILLING TOOLS. -Harry W, 
Rank, McDonald. Pa. The invention provides im- 
provements in jars used in connection with well-drilling 
apparatus for the purpose of shaking the drill loose 
whenever it binds in the rock. The jars consist of 
interlocked chain-like links, which are slotted. One 
link has its cross-head passing through the slot of the 
other. Each link is formed of a solid piece of highly- 
tempered metal, the side parts or reins having their 
temper reduced slightly. Thus the knocking heads are 
left very hard to withstand the battering and the reins 
are toughened to withstand the tensile strain, 

MAGAZINE PLATE-HOLDER. -William F. Fol- 
mer, Brooklyn, New York city. The plate-holder 
consists of a box having a light-tight bag on one 
side. The plates are inserted through the back, which 
is removable and has a spring pressing them forward. 
The holder is attached to the camera in the usual way ; 
and a slide is drawn to make the exposure. The front 
plate is then moved sideways into the bag. where it is 
grasped by the fingers and thrust in at the back end of 
the holder. 

GATE.— Charles Steel, Ethridge. Tenn, The gate 
is supported upon two parallel frames which move to- 
gether and swing it to one side. An upright on one of 
these frames carries a cross-arm parallel with the frame; 
and a cord connected with this cross-arm moves the 
gate, first unlatching it by tightening a cord connected 
with a latch. 

CHURN.— James W, Maxey, Plymouth, Ind. The 
churn is mounted on a simple frame on which is also 
placed a hand wheel adapted to drive the chum by a 
belt. The driving mechanism of the chum is detachable 
and is located entirely above the cover. The mechanism 
consists of a vertical shaft turning in ball bearings and 
having a pulley on top. A small door in the cover of 
the chum permits of examining the contents. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Indicating the Reb'rigerating Ma- 
chine. By Gardner T. Voorhees, 
S.B. Chicago: H. S. Rich & Com- 
pany, 189t*. 16mo. Pp. 179. Illus- 
trated. Price $1. 
The problems concerning refrigeration are compara- 
tively new ones, and any aid which the mechanical engi- 
neer can obtain in solving them is sure to be warmly 
welcomed. The author is a mechanical engineer for a 
Boston cold storage company, and is therefore well fitted 
for performing such a task. The tables are certain to 
prove of great value. 

Transmission de l^Energie Elec- 

TRIQUK par UN FiL ET SANS FIL. 

Application du systfetne aux com- 
munications t61ephoniques • et t^I6- 
grraphiquesetaux signauxElectriques 
en G6n6ral, Par Eiuile Guariiio- 
Foresio. Liegre. 1899. 

T:g:LfiGRAPHIE ELECTRIQUE SANS PIL. 

R6p6titeurs, Par Emile Guarino- 
Foresio, Liege. 1899. 

Steam Engineering. — We have received 
the first number of the periodical of this name. Itis a 
consolidation of " Live Stesim " and *' The Engineer's 
Magazine " and is published by The Industrial I*re8s, 9 
Murray Street, New York city. The first number is 
highly satisfactory. There is a great opportunity for a 
paper of this kind, and the first number is an earnest of 
even more satisfactory issues to come. It is filled with 
valuable matter, and the illustrations and diagrams are 
well executed and printed. It is published at $i per 
year. 

We have received the "Electric Rail- 
way" number of Caseier's Magazine. We have on other 
occasions reviewed two notable numbers: the*'Niaerara 
Number"* and the "Marine Number." The '* Electric 
Railway Number " is fully up to the high grade of the 
other two. It consists of 292 pages of reading matter 
and over 200 illustrations. The articles are all written 
by specialists and they number eiehteen in all. The whole 
forms an elaborate test book of modern street railroad 
construction and we congratulate our contemporary 
upon the production of such a handsome periodical. 
The number is mailed on receipt of fifty cents, and it 
ie beautifully printed on fine paper. 
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Marine Iron Works. ChicaKO. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Words. Cbicaga 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co.. Chagrin Falls, O. 

Hook and Eye Patent forSale. F. J.Rappold. Erie, Pa. 

Ferracute Machine Co.. Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

" Criterion " Acetylene Generators, Magic Lanterns & 
accessories. J . B. Colt & Co., Dept. N,S-7 W. 29th St., N.Y. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

ly Machinery for R.R. contractors, mines, and quar- 
ries, for hoisting, pumping, crushing, excavating, etc.. 
new or 2d-hand. Write for list. Willis Shaw, Chicago. 

The celebrated " Hornsdy-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating .Ma- 
chine Company. Foct of EastlSSth Street. New York. 

The best book for electricians and beginners in elec- 
tricity is " Kxperiraental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co.. publishers, 3til Broadway, N. V. 

Pf Send for new and complete catalogue o f Scieni illc 
and other Books for sale by Munn & Co., 361 Broadnnt, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 

or no attention will be paid thereto. Th is is for oui 

information and not for publication. 
Rererences to former articles or answers should 

give date of paper and page or number of question. 
InqiiirieB not answered in reasonable time should 

be repeated : correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
Buyers wishing to purchase any article not advertised, 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Writlen Inrormation on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scienlftlc American Supplements referred 

to may be had at the office. Pnce 10 cente each. 
Books referred to promptly supplied on receipt of 

price. 
IVIlneraiN sent for examination should be distinctly 

marked or labeled. 



(7713) F. A. G. writes: I have expected 
weekly to see an account in the Scientific American 
of the alleged discovery of a new and powerful source of 
electricity, which is creating quite a sensation in New 
York at present. Can you tell me the nature of the 
fraud, for such a discovery is improbable? A. We are 
frank to say that we do not know to what this in- 
quiry referi. We only know what comes under our 
notice. But when one wants information of this sort, 
it is a great assistance to us if he will inclose the 
clipping which has attracted his attention to the matter, 
or give as clear an account as he can of it. We receive 
a great many inquiries that are so indefinite as to be im- 
possible of answer. We must make this one the basis 
for the request to all our esteemed friends to state their 
cases as fully and exactly as possible, and we will be as 
helpful as possible. 

(7714) C. L. E. asks (1) why the ffas 
generated from calcium carbide and water is called acety- 
lene, A. The acetylenes are a series of compounds of 
carbon and hydrogen in which the hydrogen molecules 
are two less than twice, as many as the carbon molecules, 
or algebraically the formula is CnHan-^. There are 
several members of the acetylene series. The one which 
is used for lighting, and which is popularly called by 
the name of the series, has, in chemistry, the name 
ethine. 2. Why the name of X rays is given to the 
Roentgen rays. A. The name "X" was applied by 
Prof. Roentgen to the rays which he discovered, to de- 
note their mysterious or unknown character. As every 
one knows. X is used in algebra for the quantity whose 
value is unknown or to be determined. Others have ap- 
plied the professor's own name to these rays, and in 
time it is probable the name X will pass out of use, and 
Roentgen take its place. 

(7715) W. W. P. asks how to connect 
Leydenjare whether in series or multiple. A. Fcrex- 
periments with a Leyden jar battery, connect the jars in 
multiple. To connect them in series each jar must be 
insulated from the earth. On discharging them you only 
get the eflEect of one jar. In multiple, the quantity of 
electricity is greater in proportion to the number of jars. 

(7716) F. K. S. asks : Could you p:ive 
me a formula for making a paste for mounting photos 
on glass (face next the glass), and directions for making 
same? 

A. Gelatine 4 oz. 

Water 16 " 

Glycerine 1 '* 

Alcohol, 90 per cent 5 " 

Swell the gelatme, use hot and avoid air bubbles, 

(7717) J. I asks how vibrations of 

288,224.000.000.000,000 per second are measured. A. The 
number of vibrations per second performed by a wave 
motion such as that of light is not measured directly ; 
but is determined by calculation. The wave length is 
first found, and the number of vibrations per second is 
then found by dividing the velocity of light by the wave 
length. This process is the same as finding the number 
of steps a person must take in walking a mile by meas- 
uring the length of one step and then dividing the mile 
by the length of one step. Yonr next question would 
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CorapreaainK machine, C. W. Smitb (131.446 

Coop, poultry. E. h\ Hewftt 631.541 

Cork branding machine. F'. C. H. Strasburger 631,388 

Corn drill hopper, A. M. Campbell 631.368 

Corner clamp. J. Wilding 631.362 

Coraet. R. Couaina 6:J1,620 

Cotton picking machine. C. J. Luce 631,373 

Coupling. See Pipe coupling. 

Cultivating the ground and forming tobacco 

hilla. machine for. S. C. Cole 631.619 

Cultivating tool. G. W. Shailer 631.728 

Cultivator. W.T. M. Brunnemer 631,415 

Cultivator. E. Sawyer Kil.444 

Cultivator, corn. J. M. Clark 631.498 

Cultivator tooth. T. A. Peden 631.473 

Curd cutter. J. E. Cayouette 631.567 

Curtain and curtain rod bracket, roller, H. P. 

Roberta 631.674 

Curtain pole and ring therefor, J. W. Lealie 631,726 

Curtaina. etc., device for draping, Kubnel & 

Buaae 631,401 

Cutter. See Curd cutter. Meat cutter. Paper 

cutter. Potato cutter. Tobacco cutter. 
Damper for heating and ventilating ayatema, au- 
tomatic. C. W. Rogera 631,753 

Decorating, etc., atructure for uae in, D. Roche . . 631,406 

Diamond poliahing dop, H. Cooper 6;ll,562 

Diaper, A. S. Ferria 631,629 

Diatillatory column. E. Guillaume 631.461 

Domeatic boiler. F. B. Strong 631,682 

Door hanger. G. Wideman 631.515 

Draper slat protector. O. J. & T. T. Luckehe 631,526 

Drier. See Lumber drier. Rotary drier. 
Drill. See Hand drill. 

Duat collector, A. C. Brantingham 631.7;i4 

Dye and making aame. black. K. Bohn 631,613 

Dye and making aame. diaazo orange. Bernthaen 

& Juliua 631.611 

Dye and making aame. green. O. Bally 6;il,605 

Dye and making aame. naphtbazarin interme- 
diate. R, Bohn 631,614 

Dye and making aame. orange, Bernthaen & 

Juliua 631.610 

Easel attachment. R. S. Bly thing 631.483 

Egg beater. 1'. Holt 631,715 

Elaatic or extenaible cords, etc.. attachment 

hook for. G. H. Shepherd 631.67P 

Electric heater. J. L. Creveling 631.360 

Klectric meter. W. C. Fiah 6:11.290 

Electric meter. C. D. Haakina 631,503 

Electric metering aystem, E. Thomaon 631,343 

Electric metering ayatem and apparatua therefor, 

R. M. Hunter 631,467 

Electric meter or generator, J. Burke 631.518 

Electric a witch. G. W. Hart 631.3U3 

Electric a witching ayatem. J. Brennan. Jr 631.497 

Electrode for electric belta. Bonflla & Alkire 631.733 

Elevator. R. M. Fraaer 631,710 

Elevator door**, duplex latch for. S. Fisher 631,397 

Engine. See Coal cutting engine. Traction en- 
gine. 

Engine indicator, ateam. W. H. Harriaon 631.463 

Evaporator. Gere & Merrell 631.568 

Eyeglaaaea. mounting for. G. A. Squier 631,533 

Fabric. See Spangled fabric. 

Face protector. E. Muaselman 631,375 

Feed water heater, C. E. b'erreira 6;il.36;i 

F'eed water heater, L. C. Lamphear 6:il.426 

Feed water purifier, N. L. Hayden 631,571 

Feed water ayatem, ateam boiler, E. A. Clouanit- 

zer 631.735 

Feeder, automatic shake, J. B. Cornwall 631.48'i 

F'ence. Reiainger & Capie 631.670 

Fence lock. A. Ellison 631.284 

Fence, wire. T. G. Bonta 631.272 

Fence, wire. E. Owen 631,321 

Fifth wheel. W. H. Bradahaw 631.;»3 

Fifth wheel, vehicle. W. H. Bradahaw 631.394 

File. W. N. Brown 6;il.694 

File, etc., letter. H. A. Skreberg 631.592 

File, memorandum. W. L. Smith 631.338 

Filter. R. Haire 631,301 

Fire bridge, hot air. O. Tbost 631.479 

Fire eacape, Burleigh & Bigelow 631.763 

Fire eacape. W. Reea 631,382 

Fire extinguiaher. T. F. Handly 631.570 

Fluida. device for regulating preaaure and quan- 
tity of . H. Friedrich 631,741 

Folding table. H. G. Buahnell 631.5.^ti 

Folding table. J. Hock 63I.46.T 

Follower. J. K. Gainea 6:11.365 

Forging and aharpening rock drilla. W. Daly 631.281 

Forging machine. F. W. Weaner 631.481 

Fortune telling apparatus. F. A. Richter. 

631.671 to 631.673 
Frame. See Necktie frame. Picture frame. 

Quilting frame. Spinning frame. 
Fuel for furnaces or the like, apparatua for ef- 
fecting combuation of liquid. J. S. V. Bick- 

ford 631,612 

Furnace. See Boiler furnace. Metallurgical fur- 
nace. 

Fura. etc.. liming, E. E. M. Payne et al 631.405 

Gaee. See Siding gage. 

Game. J. C. Meem 631,374 

Game apparatua. C. E. Patteraon , 631,660 

Garbage cremator or calciner, F. W. Dennia 631.457 

Gas burnera. electric lighting device for incan- 

deacent, S. M. Meyer 631,748 

Gaa generating apparatua, acetylene. F. Ferrac- 

ciu 631.566 

Gaa generator, acetylene, H. E. Ahrena 631,391 

Gas generator, acetylene. G. F. Matthews 631,.i27 

Gaa generator, acetylene, J. H. D. Nordeman 631,356 

Gaa generator, acetylene. Post & O'Brien 631.476 

Gaa generator, acetylene. A. Powell 631.666 

Gaa light mantle, incandescent. C. Clamond 631.617 

Gaa waahing and purifying apparatua. E. Evana 631.460 

Gaaolene heated implement. E. Hedgea 631.368 

Gate. See Wire gate. 

Gate. H. Lorton 631.311 

Gate locking device, head. B. F. Powell 631.667 

Generator. See Gas generator. 

Glaaa blowing machine. L. H. Dolan 631,ii24 

Glaas grinding machine. F. A. Hubbuch 631.640 

Glove fastener. W. S. Richardaon (W1.440 

Glue melting apparatus. J, Rowe 6;tl.:{27 

Glycerin, recovering. J. De Dieabach 631.396 

Governor. O. Steinle C-tUWO 

Grab hook. L. Charest 631.t!97 

Grading and ditching machine, W. H. Morenua.. 6.'il.,578 

Grain binder. H. J. Caae 631.456 

Grain cleanera. ahake regulator for. R. G. Wil- 

liama 631.492 

Grain dampener. W. J. ?3n Earl fSl.fl25 

Grate operating mechaniam, J. A. Kline 6:tl,746 

Grip, H. G. Lockwood 631,648 

(irocer's, bin, G. Lang 631.508 

Gun barrel, supplemental. II. R. Gillette (>;tl.;{lt9 

Guna. cartridge ejectfpr for, (\ H. Waynmn t»:tl.:i49 

Ilame fastener. F. N. Raiikiii 6;(l.(»t;9 

Hammer, pneumatic. C. K. Pickles 6:il,4;i5 

Hamniuck support. Wood & Taitt t;31.tH12 

Hammock, wire. M. B. Lloyd 631.747 

Hand drill. S. F. Nichols 6;tl,50U 

Hanger. See Door hanger. 

Harneaa for dogs, draught. B. A. Sammann 631,443 

Harrow, M. J. Todd ai.598 

Harrow and cultivator, combined, J. A. Elliott... 631.521 

Harvester binder, S. !>. Locke 631,647 

Harvesters, frame for aprons of grain, J. W. 

Pridmore 631,668 

Heater. SeB Electric heater. Feed waler heater. 

Heater, W. II. Shick... 6:11.755 

Heel spring for boots or shoes. G. K. Swan th{1.f'»8;i 

Hinge. C. Glover (kJI.501 

Hinge, apring. C. l\ Hanington 631,462 

Hoiating cylinders, self-closing valve for pneu- 
matic, J. L. Parker (hll.S.iO 

Hoof pad, H. O. CanHeld 631.279 

Hook. See Grab hook. 

Hook and eye, W. S. Richardson &S1.752 

Horaeshoe. P. H. Graves 6:tI.2iKJ 

Horseshoe. E. Powell (31.751 

Horseahoes. ice creeper for. W. S. Jonea 631.544 

Hose support, garden, J. H. Miller 631.317 

Hose supporter. B. F. Orewiler 6:11,659 

House tank, automatic pressure, E. W. Aller fvll,604 

Hub. wheel. F. P. White (i31.3o0 

Hydrant. C. E. Loetzer f>31..545 

Hydraulic press. A. Euston 631.285. 631.286 

Incandescent burners, electric lighter for, C T. 

Farnham 631,628 

Incandescent mantles, package for, II. Anhalt- 

zer 631.689 

Indicator. See Engine indicator. 

Indicator for use in testing materials, G. C. Hen- 

ning OSl,.'^ 

Inhaler, C. H.Curran 6:11.621 

Inhaling apparatus, V. Koch 631,575 

Injector, R. G. Brooke 631,273 

Ironing board, covered. M. E. Fox 631.364 

Iso-eugenol and derivatives thereof, making. h\ 

Ach 631.75C 

Jack. See Shoemaker's Jack. Wagon jack. 
Joint. See Pivot or hinge joint. Rail joint. 

Kaleidoscope. G. Wale 631,550 

Knife. See Pocket knife. 

Knife. G. W. Miller 631..5t7 

Knife and candlestick, combined, A. Bernier 631.270 

Labeling machine, R. H. W. & C. F. Schmidt 6:11,386 

Lace machine bobbin. M. V. Palmer 631,472 

Ladder for telephone poles, etc., adjustable, G. 

F. Harper 631,302 

Lamp, acetylene gas generating, T. Bell 631,554 

(Continued on page 158) 
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probably be, How are such short wave lengths meaBored? 
Wave lengths of light are measured best by diffraction 
gratings. This process is described in any text book of 
higher physics, puch as Barkers or Ganot's. Wave 
lengths above those of light are inferred from their dis- 
tance above the extreme limit of the light spectrum, as 
shoivn in a photograph of the normal spectrum. The 
wave length of Roentgen rays is a matter of speculation 
largely. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
tor patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office Scientific American. 
eSlBroadwav. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST 22, 1899, 

AND EACH BEARING THAT DATB. 

[See note at end of list about copies of these patents.! 



Abattoir track switch. G. W. W haley 631.687 

Abrading and polishing roll, E. Kelly 631.507 

Adding machine. J. A. Turck 631.845 

Adjustable press. W.C. & J. P. Kelly 631,573 

Agricultural implements, spring lifting device 

for, W.T. M. Brunnemer 631,416 

Air cleansing and cooling device, J. McCreery 631,377 

Air compressor, C. F. Du Bois 631,701 

Alkali salts, method of and apparatus for pro- 
ducing. C. Kellner 631,468 

Alkyl-uric acid, preparing, F. Ach 631.761 

Alkyl-xanthin and making same, h\ Ach 631,759 

Alkyl-xanthin derivative and making same, F. 

Ach 631,'r58 

Alkylized xanthin and making same, F. Ach 631,760 

Antnraquinone and making same, halogen deri- 
vative of. O. Bally 631,606 

Anthraquinone derivative and making same, O. 

Bally 631,608 

Anthraquinone derivative and making same, di- 

brom, O. Bally 631,607 

Audiphone, R. Hutchison 631.505 

Awning fixture, J. Sullivan 631.507 

Axle box, ball bearing car, J. W. Breeding 631,6'.!3 

Axle, vehicle. L. F. Stanton 631.534 

Axles, adjustable cone fastening for ball bear- 
ing. C. S. Smith 631,445 

Bag hold er. J. Fey 631,288 

Baling press, J, H. Howard et al 631,639 

Bar. See Bicycle handle bar. 

Barrel follower. D. W. Shanks 631,676 

Bating process. H. Schlegel 631,^^15 

Batteries, oxidant for electrical, L. Paget 631,322 

Bearing, axle, .1. Korbuly 631,400 

Bed. folding. D. Frank 631,500 

Bed, folding metallic, P. H. Mellon 631.651 

Bedstead corner fastener. S. J. Turner 631,390 

Bedstead, folding, J. W.Pepper 631,474 

Bell mechanism, alarm, A. F. Rockwell 631,325 

Bellows, A. J. Gunter 631,569 

Belt attachment, wai st, C. L. Stephenson 631,594 

Bench, M.A. Miller 631.404 

Bicycle, C.S. Dibeman 631,282 

Bicycle crank, J. Bulova 631,276 

Bicycle handle bar, M. A. Kleinsteuber 631,645 

Bicycle handle bar stems, expander for, C. H. 

Burk 631,765 

Bicycle stand, W. M. Potter 631,665 

Bin. See Grocer's bin. 
Bit. See Tenoning bit. 

Bit reaming attachment, L. Judson 631,572 

Board. See Ironing board. 
Boiler. See Domestic boiler. 

Boiler furnace, steam, J. Milton 631,528 

Bookcase, collapsible, A. C. Steininger 631,341 

Bookcase, sectional, F. Macey 631,312 

Book holder, A. J. Reid 631.512 

Book. Viianifolding account. J. B. Beavis 631.455 

Bottle neck forming machine, A. j. Rudolph, 

(31.329, 631,582 to 631,590 
Box. See Axle box. Car journal box. 
Bracket. See Curtain and curtain rod bracket. 
Type bar bracket. 

Brake beam, J. Mackenzie 6:>1,428 

Brick machine. Garrett & Welch 631.6,% 

Brick press operating means, J. M. Ervin 631,422 

Brush, electrical fountain, C. Die hi 631,623 

Bulling machines, abrasive pad cover for, A. W. 

Rogers (31.675 

Bulkhead doors, hydraulic system for closing, 

W. B. Cowles 631.698 

Bum er. E. O. Diekerson (31,622 

Butter worker. A. F. Severance (31,337 

Button. F. G. Neubert (31.378 

Button. L. A. Piatt 631.379 

Button, C. Radcllffe 631,581 

Buttons or the like, machine for cutting circular 

disks for, D. B. Shantz 6:11,677 

Cableway and rope carrier, suspension, G. P. 

Wern 631.601 

Caisson, J. F. O'Rourke 631,320 

Cam mechanism, S. J, Adams (31,405 

Cane scraper, sugar. .lunca & Burguieres 631.722 

Car, combined day and sleeping, J. M. Burton (31.418 

Car door. J. N. Barr (31,49(1 

Car journal box, railway, Waitt & Ball (31,;i48 

Car sign, illuminated street, E. E. Dodge (31.700 

Car wheel. J. W. Breeding 6.31,692 

Car wheel. C. E.Swan (31.548 

Cars, preventing accidents on drawbridges to 

electrics. L. Phillips 631.491 

Card punching device, jacquard, T. David (i.31,395 

Cards, etc., support for, S. Dalsheimer 631,520 

Cards, system of educational playing, W. J. Hol- 

maii. Jr 631,766 

Carding engine coil er head, H. McDermott 631,319 

Carriage curtain stay, G. S. Hopper 631,523 

Carrier. See Casket carrier. 

Casket carrier. A. Kireher , 631.574 

Caster, G. E. Neubeith 631,579 

Casters, etc.. wheel for. G. E. Neuberth 631.580 

Casting anodes, mould for, J. T. Morrow 631,471 

Chest. See Metal chest. 

Chimney cowl, P. A. C. Moore. 631,652 

Choke straps and breeching straps, connector 

for, .1. C. Weaver 631,731 

Churn. I. Key 6;n,723 

('ider press. B. J. Fowler 6:11,567 

(Mgar bunch moulding machine, Grouvelle & 

Belot 631.299 

Cigar bunch rolling machine, R. M. Russell 6:^1.331 

Cigar bunch rolling machines, header for, R. M. 

Russell 631,333 

Cigar bunch rolling machines, pasting mechan- 
ism for, R.M. Russell 631.:i32 

Cigar machine. H. C. Greve 631.297 

Cigar rolling machine. R. M. Russell 631.330 

Clear wrapping machine, F. R. Keyes 631,309 

Clamp. See Corner clamp. 

Clasp, T. Sanders 631,754 

Cleaning and polishing composition, A. S. Bald- 
win 631,553 

Clevis, J. Schmidly... 631.336 

Cliick dial. A. C. Howard 631.466 

Clock, electric, A. F. Poole 631,511 

Clock, electric alarm, .1. Goldenberget al 631,631 

Coal cutting engine. H. C. Sergeant 631,591 

Coal, ore. etc.. conveyer for. Hunt & King 631.718 

Ooffee beans, apparatus for treating. E. Canzianl 631,616 
fkilumQ. metallic. F. C. Noble 631,655 
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ORDINARY RATES. 

Inside PagCj each insertion. - 75 cents a line 
Back Pase« each insertion* - - Sl.OO a line 

f^For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the iine. 
andis set In agate type. Engravings may head adver- 
tisements at tne same rate peragate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfiBce as early as Thursday 
morning to appear in the following week s issue. 
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OODOIPIETHLWOBKEBS 

withoitt steam power can save 
time and money by nsing our 

FootaniIIlamlPoweiinacJiiqery 

SEJ}iD FOR CATALOGUES— 

A— Wood-working Machinery. 
B— Lathes, etc. 
SERZCA FALLS BEFG. C0MPAF7. 
696 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN TNTER- 
estlng and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been aied from the beginning down to December 
31. 1891. Contained In Scientific American Sup- 
plement. No. 10U2. Price 10 cents. To be had at 
this oflBce and from all newsdealers. 



POWER & FOOT I SHAPERS. PLANERS. DRILLS. 



SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O. 



'Wlb now wasted up chimney rielklL 
>- USING THE ROCHESTER RADIATOR. 

OOST' S3.00 AND UP. 

Uoney refunded if not satisfactory. 
^ Write for booklet on euonomy In heating 
KboBeB. 

ROCHESTER RADIATOR CO., 
60 Furnace Street, Rochester, N. T 



CROSS TEST I 
LEVEL. I 



Leveling is iDdi- 

cated every way without moving the T 
too]. Weighs 3 ounces. Size 2 in. x 3 in. Y 
iJiin. Price 81.30. * 

_ BT" Vatatogue of Fine Tools free. ♦ 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES* FOOT POWER 

MACHINERY m 

allow lower bids nn jobs, and give 

greater proflt on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. A JOHN BARNES CO. 

1999 RuBV St., Rockford III. 




PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGIN6 

MACHINE 

For School, College or 
X Ray work. 

^F" Circular free. 

E. S. RITCHIE & SONS. 

Brooklinet Mass. 




IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our Hand and Power Pipe 
Threading and Cutting lUachine 

It hasour Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient 'cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe belnfr cut and closed instantly 
and positively. Send for Catalogue. 

THE niERRELL MANUFAC- 
TURING CO., 501 CurcisB St., Toledo, Ohio 




The Coburn Patent Trolley Track 

Barn Door Hangers 

Impossible for door to jump the track. 
Very simple and cheap to apply. 
tW Send for Book. 

THE COBURN TROLLEY TRACK MFG. CO.. 

HOLYOKE, MASS. 




The Eureka Clip 

The most useful article ever Invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfield, i\. J. 





Bar Belt Dressing 

It gives a smooth, pliable and adhesive 
surface, and- saves Belts, Power and 
Wear of Machinery Bea rings. Also 
adapted to Canvas and Rubber Belts. 
Box of 12 Bars, $3.00, sent nn Tiial. 

tbe m\u Sf Baglcy (3o., 

Ulorcester, mass., U. S. n. 



MANUFACTURE OP BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 90H. Price 10 cents. To be had at this 
office and from all newsdealers. 



If You Want the Best Lathe and Drill 

CHUCKS 

BtJT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and Durabil- 
ity t Cheap a/nA Accurate, 

Westcott Chuck Co., Oneida, N. Y., U. S. A. 

Askjor catalogue i/n Engmh,, French. Spamiah or German, 
FIRST Prize at Columbian exposition, 1893. 
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IN GRANDMA'S TIHE 

a watch of any kind was an expensive 
luxury. Today that mechanical wonder, a 

FULL RUBY JEWELED 
ELGIN WATCH, 

is within the reach of everyone, telling time 
accurately under all conditions of service. 

The World's Standard. 

All Jewelers sell Elgin Watches In cases to suit 
every taste. An Elsin watch always has the 
word *'EI|cln" engraved on the worke— fully 
guaranteed. 

Our new booklet about watches is ready 
to send everyone who desires it— free. 

Elgin National Watch Co., Elgin, III. 



PEIFIANCE MACHINE WORKS 

DCriANCEL. OHIO. U.S.A. 

Vi^ BUILDE1R5 or -^^ 

J! HUB, SPOKEl/^' 
WH'EIEL, BENDING, 

WAGON, CARRIAGE 
^H" AND HOOP ^ 

, MACHINERY. I 




TO DRAUGHTSMEN! 

We have made a Bpecial study 
of the manufacture Of 

DRAFTING TABLES 

and other appliances for drawing. We 
have 50 styles and sizes for all kinds of 
work. Strongly built, elegantly fin- 
ished, all desirable adjuncts. Sup- 
plied to leading educational institu- 
tions. Also Blue Print apparatus and 
Special Cabinets supplied. 

F. W. EMERSON MFG. CO. 
as Mortimer St., KocheRter. >. V. 




SIMPLIFY LABOR AND SAVE TIME. 

Vou can do both and have the satisfac- 
tion of better and more accurate work if 
you are supplied with the 
Van Norman " Duplex " Milling Machine, 
which cuts atal I angles. There is hardly 
any limit to the variety of cuts that can be 
made with this machine. The movable 
feature of the cutterhead insures a much 
wider range of work than is possible with 
other machines. Can be operated in any 
position from vertical to horizontal. 
iW Circulars fYee. 
WALTHAM WATCH TOOL CO., Springfield. Mass. U.S.A 





Dynamos— Motors. 

Multi-Polar Iron-Clad Type. 
Slow and Moderate Speeds. A 
Modern Machine embodying 
all the best features in Dyna- 
mo and Motor Construction. 
Dynamos, 15 lights t o 250 lights , 
Motors, Vi H. P. to 15 H. P. 

ROTH BROS. &C0., MfrS. 
92 W. Jackson Street, 

Chicago, III., U.S.A. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

Crand drill co.l 

Send fof CatcUouue. 1 00 Broadway, New York. 
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Automobiles 

The SriKNTiKic AMKHiCAN for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican SUPPLEiMKNT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993, 1053, 1054, 1055, 1066, Itt^iT. 
1058. 1059, lOrS. 1078, 1080, 1D82, 1083, 1099, 1100, 1113. 
1122, 1178,\1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO., Publishers, 

361 Broadway, New York. 




?au USE GRINDSTONES P 

If eo, we can suppiy you. All sizes 
inountefl and uniiiuunted, always 
kept in stock. Remember, we make a 
BPecialt yof selecting stones for all spe- 
raal purposes. tW Ask for catalogue. 

The CI.EVEL.AND STONE CO. 

2(1 Floor, Wilshire, Cleveland. 0. 
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September 2, 1899. 



The New System 

OF EDUCATION 

Electrical 
Engineering 

Mecbanical. Steam. ClvU 
and Mining Engineering; 
Architecture ; Drawing ; 
Surveying ; ChemlBtry ; 
Shorthand ; BoolE-lEeeplng 
and English Branches 
TAUCHT BY MAIL. 
Over 50 CoarBes. 
We hAve helped thoaBjinds to better poBitions 
add BftlarieB. Send for free cjrcniars, Btating 
the Babject in which yoa are interested. 
THE UITXRHITIOKAL CORRESPONDEKCE 6CU00LB, 
' Box 94C, Scranton, Pa. 
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LISS ELECTRICAL SCHOOL, 



711 14th Street, Washington, D. C. 

Practical Klectrical EriKineerintr thoroughly and exclu- 
Bively tauKbt. Course opens Sept. 27. Catalogue on 
application to L. D. BLISS, Principal. 



Undi^a/m^ 






for Civil Service appointtnenta will soon 
be held in every State. tf.OOO ap- 
potntments Innt year: Chances 
t^veo better for appoiotment this year. 
The National Correspondence Institute has pre- 
pared hundreds of applicants who have received 
rlv appoiDtmentii. Instruction exclusively by 
lit. Particulars about all Government posi- 
tions, salaries, dates of examinations, -free. 
t:^ Write to-day. 
National Correspondence Institute, Inc. 
SS*6« Second National Bank Buildlne, 
WaiihlnKton, D. C. 



Queen Transits and Levels 

High Grade Instruments with the Latest Improvements. 
160 page Bn- w^^m^^^^^^^^^ 240 page Matb- 
gineering I TUC niTCTZIM I ematical Cata- 
Catalogueon I 1 oC UUCdl I logue on ap- 
appIicatioD. Im^h^^^hb^h^h^mI plicatino. 

Engineers* and Draftsmen's Supplies. 

nilCCU lb on optical and Scientific 
yUCCN 06 UU., Instrument Works, 

59 Fifth Ave., New York. 1010 Chestnut St., Phila. 




Battery HaDging Lampi.SlO.OO 
Telephone, complete, . &.9S 
Electric Door Bella, , , 1.00 
Electric Carriage Light, S 95 
Battery Fan Motor, . . 6.V5 
Electric Hand Lanterns, 2.00 
Pocket Flash Lights, . l.&O 
MiniatareElectricLamps, .40 
<a Medical Batteries, . * 8.9& 
Gennine Electric Belts, . 1.00 
ll2Belt with Suspensory, 2.M 
Gennine Electric Insoles, .26 
Telegraph Ootfits, . . . 2.25 
Battery Motors from $1 to 12.00 
Battery TableLamps, . 8.00 
Necktie Li|rbU,76ctB. to 8.00 
t6 Bicycle Electric Lights, 2.75 
Electric Cap Lights, . . 1.76 
Electric Bailwsy , . , . 2.95 
Bsttery Student Lamp. . 4.00 
Dry Batteries, perdozen, 2.26 
All Electrical Books at low 

R rices. 
■II 00 ETtrytklat 
eiectrkd. 

OHIO ELECTRIC WORKS 

CLEVELAND. O. 

HeadQDartere for Electiio Nor- 
eltiea and Sopplias. 

Affents wanted. Bend tor New 
Catalosaa jnst oat. 
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Buy Telephones 

THAT ARE GOpD--NOT "CHEAP THINGS." 
The difference in cost ts little. We (guarantee 
our apparatus and guarantee our uustomers 
against loss by patent suits. Our guaran- 
tee and instruments are both ffood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
eccclusively in the United States. 





''American-Hunnlngs" 
TELEPHONES. 

Transmitters, Mapneto Bells and Tele- 
phone Switchboards. Over '.200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
bIdb' e line or metallic circuit and number of 
telephones to be used on one line, lysend 
far catalogue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO.. 
173 South Canal St.. Chicago, III. 



JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 

THE MODEL 

DYNAMO-MOTOR. 

Will Decompose Wa- 
ter. Do Electro Plat- 
ing, Light Incandes- 
cent Lam ps, Run 
_ Machinery, etc. 

^F" Semd 2c. stamp 
for Ulvs. catalogue. 

Elbridge Electrical Mfg. Co.. Elbridge, N. Y.. U.S.A. 




SCREW -CUTTING MB HEADS 

SELF-OPENING and ADJUSTABLE. 

The best die bead on the market. Some ad- 
vantages over " others." viz.: They are 
smaller, stronser. more compact, bave no 
^levers to spring, cannot be clogged by 
Icbips, are al ways reliable, and the prices 
arerieht. ^~ Send for deserivtive circu- 
lar " S A." Our die heads are furnished 

_ in sizes suitable for cutting threads from 

No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co., Wcstville, Ct. 

vrm/^DBAw AniTMTS-) fHAS- CHDR(Hn.L*CO,.Loii<ioa, Entfud, 




Lamp, acetylene gas generating, G. Kelly 631,643 

Lamp, electric arc, G. R. Maclntire 631,649 

Lamp, electric arc. F. Mackintosh 631,313 

Lamps by electricity, d evice for lighting. S. M. 

Jvfeyer 631,316 

Lamps, clutch tor electric arc, H. C. Spinney 631,339 

Lantern, signal, W. H. L Welch 631.686 

Lasting device. K. W. Berglund 631, f»9 

Lathe for turning buttons, D. B. Shantz (reissue) 11,766 

Leather whitening machine, T. P. Coombs 631.359 

Light extinguisher, time, J. Gunning 631,522 

Limbs, binee joint for artiticial. J. K. Rowley 631,385 

Loading or unloading apparatus, G. H. Hulett 631,717 

Lock. See Fence lock. 

Lock, B. Phelps 631,431 to 631,434 

Locomotive cab platform, J. F. Dunn 631,739 

Loom, H. R. Ross 631.407 

Loom, J. H. Smallwood 631.593 

Loom, R. Wilms 631,516 

Loom let-off mechanism, C. h\ Perham 6;il,4;i0 

Looms, apparatus for operating change mechan- 
ism of. A. Claviez 631,560 

Looms, movable pile guide for plusb, A. Claviez. 631,561 

Lubricator, T. J. Buckley 6;il,275 

Lumber, apparatus for making artificial, O. L. 

Gardner 631.743 

Lumber drier. A. S. Nichols 631,764 

Lumber, manufacture and product of artificial, 

O.L.Gardner 631,742 

JjUng testing machine, W. E. Sanders .■ti31,334 

Mail bag delivering apparatus for cars, G. W. 

Smith 631,410 

Mail bag fastener. P. L. Schmitt 6;n..^32 

Mandolins, pick holding device for, T. EI. Smith.. 631,729 

Maximum demand meter, W. C. Fish 631,289 

Measuring instrument, W. B. Bradsby 631.536 

Meat cutter, H. K. Wood 631,4.51 

Mechanical movement, G. Hallberg 631.635 

Metal chest, box, etc., G. F. Dewdney 631.539 

Metallic sheet, J. F. Golding 631.366 

Metallurgical furnace, J. A. Anker 631,414 

Meter. See Electric meter. Maximum demand 
meter. 

Milk sampler Talcott & Daubenberger 631,549 

Mineral extracting machine, K Staahlgren t>31,680 

Moulding apparatus, S. J. Adams 631.493 

Moulding apparatus, sand, S. J. Adams &31,4ii4 

Mosaic enamel, imitation, P. E. L. Perdrizet 631,490 

Motion, mechanism for producing composite ro- 
tary, C. M. Hollingsworth 631.336 

Motor. See Electric motor. Oscillating motor. 
Rotary motor. 

Motor, E. L. Garvey 631,711 

Nail making machine, E. P. Parsons 6:il.323 

Necktieattachment, Ebert ASeefeld 631.499 

Necktie fastener, V. T. Van Slyke 631,7;i0 

Necktie frame, M. L. Hawks 6.H1.TU 

Nut lockine device. J. Jorgenson 631.506 

Oil extracting apparatus, A. Euston 631,287 

Oils, manufacture of substances from rosin, A. 

Muller-Jacobs 631.749 

Opthalmometer. Inskeep & Chambers 6;il,307 

Ore concentrator, E. C. Sooy 631,411 

Ornamenting surfaces. B. B. Goldsmith 631.295 

Oscillating motor, A. E. Weingartner 631.685 

Overalls or trousers, I. Russakov 6;il,408 

Oxymethylene uric acid, makintr. F. Ach 631,762 

Oxypurin and making same, E. E<'ischer, 

631,706. 631,708, 631,709 

Packing for journals, etc., J. M. Hagy 631,562 

Packing, gage glass, E. L. Perry. Jr 631,661 

Pad. See Hoof pad. 

Padlock. W. M. Thompson 631,389 

Paper box blank making machine, J. Binder 631.392 

Papercutter, !<'. G. J. Post 631,47.5 

Paper pasting machine, wall, Kelley & Nicolal. .. 631,642 

Paper winding machine. J.J. Warren 631.513 

Pencil holder, A. Klein 631.644 

Phonograph. J . Chania 631.558 

Picture frame. E. Oldenbusch 6:^1.667 

Pillow sham hoider, A. N. Heatley 631,305 

Pipe. See Tobacco pipe. 

Pipe coupling, J. McCreery 631,376 

Pipe tbimbie. J. Marquardt 631,314 

Pipes, valved coupling for train, W. D. Williams. 631,688 

Pivot or hinge joint, C. H. Hill 631,369 

Plaiting machine. R. F. Coleman 631..5.37 

Planing machine cutter head, J. Ihle 6'U,542 

Planter, S. Rouse 631;326 

Planter attachment, corn, P. A. Peterson 631,662 

Plow scrapers, device for resetting, P. A. Jack- 
son 6,31.543 

Pocket knife, G. W. Miller 631,516 

Pocket protector, J. D. Heffneret al 631,744 

Polishing or abrading device, J. S. Baum 631,690 

Potato cutter. A. Smith 631,409 

Press. See Adjustable press. Baling press. Ci- 
der press. Hydraulic press. Printing press. 

Press, J. C. Taf t 631.447 

Presses, case holder for. J. C. Taft 631,448 

Printing press, J. L. Firm 631,424 

Printing press, HuberA Hodgman 631,745 

Printing press, bed and cylinder, F. Frisch 6;^1,398 

Printing stockings, etc.. machine for, C. Horn 631,716 

Protector. See Draper slat protector. Face pro- 
tector. Pocket protector. Thread protector. 

Pulley, clutch, J. E. Franklin 631,740 

Pulverizing machine. G. Frisbee 631,291 

Pump, H. E. Hedge 631.464 

Pump, W. F. Roach 631,324 

Pumo, centrifugal, F. G. Lund wall 631.469 

Pump, compressed air. T. C. Wristen 631,732 

Push button cut out. electric, J. I. Guntber 631.6.'^3 

Puzzle. Compton & Houck 631,737 

Quilling machine. R. Atberton 631,552 

Quilting frame, W. H. Crawford 631,419 

Quinin powder and making same, tasteless, E. W. 

Grove 631,632 

Rail joint, A. J. Dumas 631,459 

Rail joint, H. M. Williams 631,353 

Railway frog, G. B. Donnelly 631.420 

Railway signal, W. F. Kuhlman 631,724 

Railway spike, M. Kennedy 631.489 

Railway tie. F. A. Clarkson 631,618 

Railway water tanks, water column for, Poyser 

& Brown 631.439 

Rats, etc., composition for expelling, Dowie & 

Oxley 6.31.738 

Reamer, expansion rock. O. G. Worsley 631.517 

Refractory material, A. Imscbenetzky 631,719 

Rein. O. Fischer. 631,486 

Releasing device, animal. T. B. Laumann 631.372 

Rock drilling machine, W. Gleeson 631.712 

Roll holder tension device, W. H. Lewis 631.402 

Rotary drier, L. Grill 631.298 

Rotary motor with conjugate helices, A. Blot 631.691 

Rudder, F. Baldt 631.268 

Sash and frame, metal window, C. McSberry 6,il,529 

Saw, circular, G. Wagner 631,684 

Sawmills, dust conveying attachment for, M. L. 

Brown 631,615 

Saw vise, W. M. Potter 631,664 

School seat and desk, adjustable, B. Clark 631.559 

Scow, dumping. J. J. Haslam 631,637 

Scraper, ballast. C. T. McElvaney 6:^1.654 

Screw cutting machine, A. Latham 631.576 

Seaming metallic can bodies, machine for, W. J. 

Gordon 631.487 

Seed linters and gins. roll box adjusting mech- 
anism for cotton, J. M. Gardner 631,293 

Separator. Kithcart & Warner 631.371 

Shears and knife, combined, A. S. E. Metcalf 631,403 

Shell. shrapnel. R. W. Dunn 631,703 

Ships, Bide light for, Kyfe & Phillips 631.292 

Shoe, rubber soled. W. Dunbar 631,28:^ 

Shoes, tongue guard for. H. M. Stevenson 6:^1,595 

Shoemaker's jack, A. R. Cooper 631. .^19 

Shooting gallery, C. B. Jeffers 631.720 

Shrapnel ball, B. W. Dunn 631,702 

Shutter, metallic window, L. F. G. Boekelmann.. 631,484 

Siding gage, T. B. Meskill 631,.315 

Sifter, ash. T. Ross 631.;S84 

Sign, revolving. W. W.Metzger 631,470 

Signal. See Railway signal. 

Siphon, R. G.Collins... 631.736 

Skirt and waist holder, A. A. Pool 6;^1.380 

Snapawitch.G. W. Hart 631.304 

Spangled fabric, A. H. Kursbeedt 631,:n0 

Spinner, organzine. J. Duffy 631.563 

Spinning and doubling frames, traveler for rings 

of ring, H. Tetlow 631.342 

Spinning frame, D. B.Jenks 631.524 

Spoon, egg, G. F.Goodwin 631,713 

Spring. See Heel spring. 

St imp affixing machine, R. W. Parkes 631.510 

Stamping mi lis. tappet for, G. W. Waitt 631.535 

Stand. See Bicycle stand. 

Stencil. A. Haberstroh 631.634 

Store service apparatus. J. H. Goodfellow 631.367 

Stove attachment, A. A. Brower ... 631.274 

Stove burner, gas, A. L. Pitney 631.4:^6 

Stove, gas or oil, E Burden 631.695 

Strainer attachment for tea or coffee trays, J. W. 

Carter 631,696 

Strength of the human body, mechanism for ap- 
plying, D. A. Sargent 631..531 

Sugar. refining, M. Zahn 63I.fi03 

Suspenders and waist bolder, M. Jansen 631,641 

Switch. See Abattoir track switch. Electric 

switch. Snap switch. 
Syringe for spraying plants, etc., Elliott & Al- 
berts 631,704 

Table. See Folding table. 

Table or other tops, fastening for, J. Pleukharp .. 631,750 

Tank. See House tank. 

Telegraph, column printing, J. E. Wright 631,452 

(ContiniMd on pau& 1S9) 
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Catalogue Free, 
Ask for it. 



f Our Best Friends 

♦ i^£"l21#^i^^L^ "'^ ^ long-tiine users of Smith Premiers. The 

£ JJ^^^^B^^S^\ more hard work turned out, the more apparent 

i#> ^jK^^SlSKS^^^ is Smith Premier durability. Repair bills re- 

? ^^^ffl|^^^^BB» duced to the minimum. Smith Premier capacity 

^ H^H^^^^^^^^^^i. '"^ good work all the time b ttnequaled........M,. 

J ^^^BHF^^ Cbe Smitb Premier Cypewriter go. 

Syracuse, n. V., U. S. n. 



« 



Olds Engines 

in small sizes need 
no gasoline con- 
nections, they are 
all made, no sepa- 
rate reservoir, a 
tern porary supply 
is in alr-tight base- 
Olds Engines are 
the Sim piest and 

surest. 
Olds Gasoline Engine Works, Box 418, Lansing. Mich. 




THE IMPROVED 

MARINE ENGINE 

We are tbe oldest builders and 
guarantee superiority. Two cy- 
linders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i» required. 
Either stationary or ma- 
rine. No fire, no beat, no 
smoke. No licensed engin- 
eer required. Sendfor cat. 

StNTZ GAS ENGINE CO., Grand Rapids. Mich., U.S.A. 







istii-ft'e Wind, St«&m, or Horse Power. 
Weofferthe WtlU>Tt:U 2 j^ actual borse power 

CAS ENCINE 

for #150. I>>M 10 per cent discount for cash. Bnilt 
on interchangeable plan. Bnilt of beat material. 
Made in lots of ItMi therefore we can make the price. 
Boxed for Bhipment. weiebt SW Iba. Made lor Gaa 
>r<>aBollae Also Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicaffo. 

Eastern B.snch : 38 D Dey Street. New York City. 

Southern Arenta: Boland A Gachwind Co., Ltd., 

So. Peter and Lafayette Sta., New Orleans, Ls- 



A $5 PRINTING PRESS 



will 

print 

your 

labels rOR. 

etc. 

Saves 

you . .,_ _. . 

money. Large circular uiess $18. Full punted instruc- 
tions for use. S3^ C'at'tlogue and samples free. 

KEI.se Y & CO., MfT8., Meriden, Conn. 



SEND 



Trtxs 




WITTE GASOLINE "HOISTS' 

G uaranteed t o work 
at anyaltitude if rou 

;et it with tbe eiec- 

ricigniter. Youcan- 
not afford toassume 
any risk.and with a 
'• Wttte Hoist" you 
don't do it. Write 
your own Guarantee. 
Ask for catalog S.A. 
Witte Iron Wks. Co. 

1207 Walnut St., 
Kansas City, Mo. 





"WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

Tbe " Wolverine "is the only revers- 
ible marine gas engine on tbe market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St.. Grand Rapids, Mich 



REISCH'Spa'^^REMERY WHEEL 

KNIFE SHARPENER and TOOL GRINDER. 
2.000 revolutions or 3,500 feet per minute. A 
handy machine for bicycle repair shops, ma- 
chine shops, mills, factories, etc. Height of 
machine, 3 feet ; size of emery wheel. 6x1 in. 
I^ Machine sent on approval to respon- 
sible parties. Sendfor Circular and Prices^ 
BUFFALO EMERY WHEEL CO., 

No. 10 Lock Street, Buffalo, N. Y. 




ACETYLENE GAS AND CARBIDE OF 
Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 

fas generators, gasometers, burners, etc. Contained in 
ciENTiFic American Supplement, Nos. 9JIN, 
1004, lOOy, 1012, 1014, 1015, 1016, 1»2'2, 
10;»5, 103S, 1057, 1064, 1071, 107^, 1 08'A 
1083, 1084. 108.%, 10S6, 1104, 1134, 1 1 ;j'.i, 
1 149 and 1 1 50. Price 10 cents each, by mail, from 
this office, and all newsdealers. 




Prices $ 1 60 and up. Send for Catalogue, 



Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 



Our Folding Boats are pnnctareproof. Galvanized Bteel ribbing. For hunting, fishing, exploring and family 

^ pleasure. Walter Wellman took them on his polar trip. Lieut. Sobwatka explored 

"^"^^ the Yukon with them. Awarded firBt^premium at World^s Fair^Send 6 c. for cat- 
alogue. 40 engravings. " "" ~" " 



KING FOLDING CANVAS BOAT CO., Kalamazoo. Mich. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL MINING and HANDLING MACHINERY. 

The JEFFREY NIANUFACTURINQ CO., COLUMBUS, O, 

r* 3end for latest complete Catalo^uf. New York Branch. 41 Dey Street. 



A 




TIME IS MONEY — —^ 

■|We are the oldest makers of Automatlff Time 
Prlntluff Clo«k Apparatus in tbe world. We 
make eeveral kinds of Employee's lime Keffls- 
ters for automatically recordiDg the exact mlnuta 
employecM arrive and depart.. 

We also make the AulomatCe Time Stamp in 

several forms which prlnfn the flrm name, the ex* 

act time (A. M. or P. H.) and words indicative 

^ of the character of a transaction such as "Kecelved," 

^"Answered," etc., upon letters, teleerams, orders, 

1^ etc.; save Time and Money and avoid disputes by 

using our apparatus, f^ Send fur Circulars. 

The Automatic Time Stamp &Register Co.. 
160 "A" Comcress St., Boston, Mass., U. S. A, 



ARMSTRONGS PIPE THREADING 




-AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. t^~ Sendfor catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport. Conn. 



A Cutter Milling Attachment 

is indispensable for the proper execution 
f particular kinds of work. Our 8-inch 
Precision Lathe is fitted for this and 
Gear Cutting. No extra belts are re- 
quired as the friction gear at end of 
feed rod taltes the place of a belt 
and cone feed and aflows the teed to 
slip in case of work jambing. Varia- 
tion of feeds allowed by use of 
change gears of lathe. 

FANEUIL WATCH TOOL CO., Brighton, Boston. Mass. 




DON'T LOSE THE POINT 

of your pencil. Carry it in 

the ImproTed Wash* 

burne Patent Pencil 

Holder. Fastens to pock- 
et or lapel of vest. Grips 

firmly but don't tear the 

fabric. Eyeglass Holder. 

with swivel hook, equally 
bandy. By mail, 10c. each. Cata- 
logue of these and other novelties 
made with the Washlmme Fast- 
eners free for the asking. 
AMERICAN RING CO., Box P. Waterbury, 





Conn. 



THE SCIENTIFIC AMERICAN 

CycIopeiiaofSgeeijls, Holes & Queries 

12,500 RECEIPTS. 708 PAGES. 

Price. $5.00 in Cloth; $6.00 in Sheep; $6.50 In 

Half Morocco, Postpaid. 

TPHIS great 
' work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions ha<'e been 
called for. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high, 
estvalue.arrang- 
ed and condensed 
in concise form, 

convenient for ready use. Almost every inquiry 
that can be thought of. relating to fonnulse used 
in the various manufacturing' industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture- 
of salable articles, will find in it hundreds of most: 
excellent suggestions. 

MUNN & Co., Publishers. 

Office of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 
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Distilled Water— 100^ Pure from the Sanitary Still. 

Testimonials— Physicians' endorsements and full particulars by return mail. 

Only Still recognized by the U. S. GovemmenL Six Styles. $10 up. 

IHB CUPKIG&APH CO., 138 No, Cteen 6t„ CbicasO' 



© 1899 SCIENTIFIC AMERICAN, INC. 



September 2, 1899. 
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FownOdd hy Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers & Importers 
810 Walnut St.. Philadelphia. Pa., U. S. A. 
tW Our New and Revised Ca alogue of Practical and 
Scientiflc Books, 92 pases, 8vo., complete to April 1. lS9y, 
and our other Qitalogues and Circulars, the wbole 
coverini^ every branch of Science applied to the Arts, 
seat free and tree of pfBtaire t<' any one in any part ui 
the world who will furnish his address. 



How 
to 



Succeed in Life 

Write for our Free Illustrated Book 

(l^b pages) showing how thousands are successful and 
gaining better positions and salaries studying at home 
hy our correspondence system. We teach 

ELECTRICAL ENGINEERING, 

Telephony, Telegraphy, X-Rays, Electro-Chemistry, 

MECHANICAL ENGINEERING, 

I Electric Mining, Elementary MatbematicB, 
iMECHANICAL DRAWING, Etc.. 
BY 1H A I L. 

The Electrical Engineer Insti- 
tute OF Correspondence Instruc- 
tion, Dept.A, 120 Liberty St., N.r. 




SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegraphing, scientific Am- 
erican Supplement 1 134. Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 



THIS BIG CLOCK 

is suitable for Hotels. Storos. Col- 
leges, Schools, Railway Stations, 
Lodge Rooms. Factories. Offices, 
etc. It is a superb timepiece and is 
BOld at a much lower price than any 
large dial clock ever before produc- 
ed. We also make Time Stamps and 

Advertising Clocks. 

fg" Write for circulars and prices^ 
^aird-Chandler Clock Co.. 
137 Clinton St., Chicago. 




AGENTS MAKE $IO DAILY 
*^^^^'^ ' *=* selling Ncetv's thrilling photo- 
graphs of actual battle scenes -** FIGHTING IN 
THE PHILIPPINES," 160 vivid half-tone photo- 
graphs from Manila. 5x8 inches. *• OUR NEW POS- 
SESSIONS," the best collection of 160 photographsof 
the Dewey Islands, Porto Rico and Cuba. Outfit either 
album, including complete copy free for 1^ cents, coin 
or stamps; both albums '20 cents. Order quick, avoiding 
unnecessary correspondence. Money refunded if not 
satisfactory. Must be seen to be appreciated. SIX 
MILLION books issued yearly— Catalogue Free, 
Authom' MAMSCRIPT8 Promptly Examined. 

F. TENNYSON NEELY, Publisher, 
259 Waba»h Av.. ChlcSKO. 114 Fifth Av., New York. 
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Telegraph, fac simile. Dun Lany & Mills 

Telsgrapb. magneto-electric. L. G. Woolley 

Telegraph transmitter, J. E. Wright 

Telegraphic relay. J. E. Wright 

Telephone, J. Q. Black 

Telephone receiver, J. A. Williams 631,364, 

Tenoning bit, C. Tolle 

Theatrical scenery, R. Whytal 

Theobromin, making, E Fischer 

Thermostat, J. Butcher 

Thill holder. J. A. Henry 

I'hread protector, metallic. J. M. Loper 

Threshing machine. J. B. Welsch 

Tie. See Hallway tie. 

Tire, bicycle. G. H. Lewis 

Tire, pneumatic, J. T. Trench 

I'obacco cutter. J. M. Titus 

Tobacco pipe. R. B. Morse 

Tobacco, sizing board fur assorting, Shupert & 

Stroop 

Toe calk machine. S. P. Wormwood 

Toe oalks. machine for making, J. H. Wilson 

Tool handle and tool. A. C. J.antz 

Tooth, artificial. J. Neil. Jr 

Torch, J. Graham 

Torpedo launching apparatus. E. Kaselowsky 

Toy, mechuiiical, 8. E. Edwards 

Traction engine, O. Kingheira 

I'roliey attachment, electric, Stuemptte & De- 
lane 

Trolley pole catcher. Davis & Wilson 

Truss. Z. Oliver 

Tubing, lined. J. Kowe 

Type bar bracket, C. Spiro 

Typewriter desk. M. J. Hafgar 

Typewriter ribbon feed mechanism, C. Spiro 

Typewriting machine. J. Pratt 

I'ypewriting machines, paper roll attachment 

for, D. H. Van Devanter 

Umbrella runner, J. Rose 

Umbrella stick. J. Rose 

Upholstery, machine for forming tufted F. 8., 

Jr., &G. N. Wersel 

Valve, W. H. & J. J. Darragh. Jr 

Valve and muffier, safety, J. Hughes 

Valve mechanism. H. L. Marbach 

Varnish, manufacture of, A. J. Smith 

Vegetation, compound for destroying, C. Har- 

vesta 

Vehicle running gear, mot or. J. W. Eisenhuth .... 

Vehicle, self- propel ling, R. H . Plass tSl,437, 

Vehicle wheel, A. (ierstner 

Vending machine. W. 1*. Harris 

Ventihiting device, thermostatic and electrical, 

O.L. Billings 

Vessel, marine, C. L. Burger 

Veterinary instrument, J. Lauer 

Vise attachment. J. D. Decelle 

Voting machine, W. Johnson 

Wagon jack. W. M. Potter 

Wagon running gear. D. H. 'I'urnbull 

Wagon truck, four-wheeled, H. B. Schindler 

Wagons, devic&for moving loaded, R. S. Trask. .. 

Wardrobe, J. E. Kennedy 

Washing machine, S. A. Albertson 

Washing machine, J. H. Doub 

Washing machine, G. F. Van Brunt 

Water column, electric alarm. Bush & Swain 

Weighing apparatu s. J. M. White 

Well boring rig, A. I<'auck 

Well rlrillintf and pumping rig, oil or artesian, C. 

C.Howell 

Wheel. See Car wheel. Fifth wheel. Vehicle 

Whiffietree, C. H. Falkenstein 

Wind wheels, automatic regulator for. K. K. Le- 
rol, Jr 

Windlass. G. W. Morgan 

Window, W. J. Dunn 

Window stop and lock, W. Beckerle 

W ire attaching device, stay, B. A. Stoddard 

Wire gate, W. C. Stange 

Wrench, F. L. Coes 

Xanthin derivative and making same. F. Ach 

Xanthin derivatives and making same, E. Fis- 
cher 



A Practical Thixt-Book for the Use of Engine 

Builders. Designers and Draughtsmen, 

Railway Engineers and Students. 

A Manual of Locomotive Engineering 

With an Historical Introduction, By William 
Frank Pettigrew. With a Section on American and 
Continental Engines, by Albert F. Elavenshear,B.Sc. 
With 9 plates and 280 illustrations. 8vo. Cloth, $0.50 



A Book for Young Engineers. 

Engine Room Practice. 

ByJulmG.Liversidge. l2mo. Cloth, $2.50. 

Light Railways at Home and Abroad. 

By William Henry Cole. M.Inst.C.E. With plates 
and illustrations. 8vo. Clotb, $5.00. 

Third Edition. Revised and Enlarged. 

A Text-Book of Mechanical Engi- 
neering. 

By Wilfrid J. Llnebam, M.Inst.C.E., M.I.Mech.B. 
Part I.— Worksbop Practice. Part 11.— Tbeory and 
Example. Illustrated. 8to. Clotb. $5.00. 



A Book for all Architects, engineers. Fore- 
men OF Works, and Wiremen. 

Tlie internal Wiring of Buildings. 

By H. M. Leaf, A.M.Inst.C.E., M.I.M.B. With 
many Illustrations and diagrams. Crown 8vo. Clotb, 
Sl.50. 



A Practical Treatise on the Examination of 
Sewage and Effluents from Sewage. 



Sewage Analysis. 



By J. Alfred Wanklyn and William Jobn Cooper. 
Including also a chapter on Utilization and Purinca- 
tton. Illustrated. 12mo. Cloth, 82,00. 



Tables for Quantitative Metallurgi- 
cal Analysis for Laboratory Use. 

By J. James Morgan, F.C.S. 8vo. Cloth, $1.7S. 

tW CcmipUU Catalo^e of ScienUM Boolc9 sent on ap- 
XtlicatUm. 

For sale by all Booksellers ; or the Publishers, 

J. B. LIPPINCOTT COMPANY, 

PHILADELPHIA. 



631,421 

6.31.356 

6ai,4.U 
631,271 
631,355 
631.344 
6.31,450 
631,705 
6:il,278 
631,6.38 
631,577 
631.514 

631,727 
631.5H9 
631,44U 
631.318 

6.31,387 
6:)1,3B2 
631.482 
631.427 
631.4211 
631,425 
631,308 
631.626 
631,383 

631,596 
631,361 
631,6.58 
631,328 
631,412 
631,;)00 
631,413 
631,381 

6:11.600 
631.442 
631.441 

631,5>)1 
631,69'.) 
631.370 
6,31,6.50 
631,671) 

631.6.36 
6;il.te7 
(131.438 

631.488 

631,.555 
&31.417 
6.31.646 
631,538 
Sfl,721 
f»l,ll6:i 
(;31.346 
(Sl,4-7 
631,480 
6:11,525 
631,357 
631,4.58 
6.31,.347 
6;'>1,277 
631,3.51 
631,423 

631,504 



631,565 

631,725 
631,653 
631,564 
631,269 
631,681 
631.478 
6.31,280 
631,757 

631,707 



DESIGNS. 

Badge, A. K. Womrath „ 31.426 

Bicycle frame, J. L. Knoll 31,448 

Buttonhole opener and buttoner, R. Clarkson 31,433 

Charm, S. Benensohn 31,427 

Checlirein book, B. A Soult 31.440 

Clothes pin, G. H. Waters 31,438 

Basel, S.J. Sharp 31,452 

Fabric, textile, H. P. Johnstone 31,457 

Firecracker holder, W. Heffner 31,454 

Fire pot, air conduit, W. H. Shick 31,445 

Haes, field for, W. N. Paulson 31,453 

Gasket, .1. F. Morris 31,451 

Grainlnir tool, A. B. Robson 31,439 

Grater casing, nutmeg. W. C. Day 31,437 

Hinge, door, A. D. Frltts 31,442 

Jar cap fastener, C. H. Hess 31.435 

Knife, chopping, J. Jacobs :ll,4.36 

Necktie retainer. M. L. Powers 31,430 

Pad, Schorp & SigUnger .31.4.55 

Pipe, W. Love 31,4211 

Plate, A. A. Grametbaur 31,434 

Register or ventilator plate, T. J. A. Vanderloo... 31,446 

Retracker, P. Delany 31,443 

Safety pin, J. V. Washburne 31,432 

Shirt waist fastener, J. 1.. Briggs 31.431 

Spoke, wheel, C. B. Spicer 31,447 

Spoon or fork handle, S. J. Large 31,428 

Steam trap casing, E. E. Gold 31,444 

Tile, E. S. Thomas 31,460 

Valve, check, Briggs & Brown 31,441 

Vehicle frame, Maxim & Pope 31.449 

Waist, child's, C. B. Ovenshlre 31,456 



TRADE MARKS. 

Beer, bottled lager, Dubuque Brewing and Malt- 
ing Company 

Belts for women. Lady Belt Manufacturing Com- 
pany 

Brackets, certain named, Bridgeport Brass Com- 
pany 

Bread and cake. Heydt Bakery Company 

Butter, artificial. Capital City Dairy Company 

Embalming fluids, Max Huncke Chemical Com- 
pany 

Grapes. A. D. Benway 

Paner and envelops, writing, M. Ward Company. . 

Pills, liver, C. D. Higgins 

Plows and parts of same, rotary disk, Spalding- 
Robbins Disk Plow Company 

Plumbers' supplies, certain named, Columbus 
Brass Company 

Remedies, foot. Cole's Cedar Creme Cumpany 

Seed, grass. Illinois Seed Company 

Sewing machines, Chicago Sewing machine Com- 
pany 

Soap, hard, G. E. Marsh & Company 

Tires, composition for repairing pneumatic, Moore 
& Grant 

Tooth powder, B. H. Codman 

Underwear, certain named, Minneapolis Knitting 
Works 

Vending machines, certain named coin-operated, 
W. S. O'Connor 



33.398 

33,390 

33,406 
33,401 
33,400 

33.39(; 
33.399 
33.392 
33,394 

33,408 

33,407 
33.396 
33,397 

a3.404 
33.402 

33.403 
33,393 

33,391 

33,405 
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The Light of America"! 

for wheelmen is that given by the far-famed = 

lYlAJESXIC 1-A1YIP| 

[s the nearest approach to the sun as an artflcial light. Always = 

steady, clear and white. Easy to charge, easy to operate, = 

always dependable. All parts metallic and easy to reach for = 

cleaning purposes. A perfect searchlight for 100 feet ahead. = 

Strongly, durably, neatly made. Best reflectors. Convexfront = 

glass. 21^ in. thick. Height of lamp 7J^ inches. Bums 4 hours. = 

Brass fittings, bauger of tough steel. Uses regular commercial r 

carbide of any kind. ^~ Send for free illustrated catalog "S.A.'* ~ 

EDWARD MILLER & GO. LTe^r^o'^r Meriden, Conn.i 

STORES : 28 & 30 West Broadway, New YORK. 63 Pearl St., BOSTON. S 
Manufacturers of " Royal " Bells and " Everlit " Oil Lamps. 1 

iiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiij 




LABELS. 

" Abdallah.'* for cigarettes Gray Lithograph 

Company 7,095 

' Antiseptic," for a sanitary antiseptic, J. Kofal. ... 7,096 

' Clarke's Celery Phosphate," for a nerve tonic, A. 

H. Knnwlton 7,097 

" Lewis' Wonderful Pile, Eczema, and Catarrh 

Cure," for a medicine, J. T. I-ewis. 7,088 

" Pecora Asbestos F'urnace Cement," for cement, 

S. Bowen's Sons 7,100 

"Yankee House Cleaner," for a cleaning prepara- 
tion, Chicago Wood Finishing Company 7,099 



I Paint Polntiir 

Paint is used with two objects in view— as a preserv- 
ative and as a beautlfier. To be a good preservative, 
it must be durable; as a beautifler, it must have a fine 
gloss and smooth finish. 

DIXON'S 

SILICA-GRAPHITE 

PAINT 

possesses both qualities in a remarkable degree, and 
has many more markaof excellence as well. It not only 
lasts longer than any other paint, but covers two or 
three times as much surface. 

" Equally uood on tiietal or wood." It has no bad odor 
and is strictly non-poisonous. It never fades. 

Write for Color Cards and Circulars to 

JOSEPH DIXON CRUCIBLE CO., Jersey City. N. J. 



LiNENE SSr"" 

stylish, convenient, economical. Made of 
fine cloth, finished in 
pure starch, and ex- 
actly resemble fash- 
ionable linen goods. 
Wo Laundry Work 
When soiled discard. 
Ten Collars or five 

giirs of Cuffs, 25cts. 
ymall,30cts. Send 
6 cts. in stamps for sample collar or pair 
of cuffs. Name size ana style. 

REVERSIBLE COLLAR CO., Dept, J , Boston, Mass. 





MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
ple .ment 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 



UnnCIC for Inventors. Estab. 1867. Catalogue. 
mUUCLO J. C. SEVL, 181 Madison St., Chicago. 

ELECTRIC MOTORS, small power, cheapest sold 
Columbia Mtg. Co., 814 Walnut Street, Philadelphia, Pa. 



machinery, ToolH.Dies, Metal Work designed and 
constructed. Brnst, 706 Summit Ave, Jtraey City, N. J. 



_ __ , J, UNION MODtL WORKS 

OE.ARSI© 193 CLARK CHICAGO. 



EAR TRUMPET, $1.00 ^?iZVr].t 

Linenoid Manufacturers, Weatfield. Alass. 



ICE 



MACHINES, Corliss Eniiines, Brewers' 
and Bottlers' Machinery. THE VILTBR 
MFG. 00, 899 Clinton Street, Milwaukee, Wis. 



li ' >h ' » ' » 

TVP£ WHEELS. MODELS f- EXPERIMENTAL WORK. SMALLNWHIKin 
NOVELnES & ETC. HEW 70Rg STEHCtL WORK, 100 N».a.U ST N.T, 



TURBINES 



IW Send for Circular "M." 

sp^rUfl^il,''fh^i;f.i.°x. 



Original method $2. 100 page\ 
_ _ book lOc. One on Personal Mag- 1 

I oetis'm lOc. olOl'LT PUB. CO. H, L. 08, Bo7MBlds.«;lUCAGO/ 



U/E nilV UnUCITICC nt any branch. Bend 
nC DUl nUVCLIICO lists and discounts for 
cash. ROMAIN TALBOT, Berlin C> Germany. 



MnnriQ & experimental work. 

lilUUtLO Inventions developed. Special Machinery. 
E. V. Halliard, 106 Liberty St., New York. 



CTrri CTAMDC FOR MARK.irslG TOOLSaC 

5TElL bTAMPb ' name stamps lo' per litter. 

FIGURLiALPHABELT StTS AT LOWtST PRICLS 
SEND ™ms"ular.'^ MILWAUKCEL wis. 



nRINllING MILLS Boeardus Patent OnU 
versal Eccentric Mill. Address J.S.&G.T. SIMP- 
SON, !28 Rodney Street, Brooklyn, N. Y. 



Experimental & Model Work 

Cir. 4 advice free. Wm. Gardam & Son.45-61 Rose St.,N. Y. 



BEST BICYCLE BRAKE,^ 

All cycltsts. whatever wbeel they ride, should have attached 
the Latest and Best Automatic Coaster and Brake, 

THE TREBERT BRAKE 

is ctimposed of a friction disk secured to the bub of rear wheel, a clutch on the disk and a 
c utch on the rear sprocket wbeel. Both clutches have Inclined surfaces upon which balls 
roll. When the bike chain is pulled forward, the balls also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 

g'y%'hV°'^ Trebert Automatic Coaster and Brake Co. ''''^^?!'^^' 




NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. PunchinK Dies, Special Ma- 
chinery. E.Konigslow& Bro., 181 Seneca St., Cleveland.O. 



SSaDaySurei 

^^ ^B^^ furnishthe work and teach yo 
theloeality where you live. Send us your address and i 
explain the business fully; remember we guarantee a clear pro- 
fit of 93 for every day's work, absolutely sure, write at once. 
ROYAL HANUFACTURINti CO.. Box II. UETROIT. MICH. 



Send OS yoaraddresh 
1 andwewillshow you 
V to make 93 aday 
absolutely sure; we 
furnishthe work and teach you free; you work in 



50 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone send int; a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conttdential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice, without charge, in the 

Scientific American* 

A handsomely illustrated weekly. liargest cir- 
culation of any scientiflc .iournal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN &Co.3G'B''>'«'«»y.New York 

Branch Office. (j2o F St.. Washington, D. C. 




NEW IDEA IN TRUNKS 

The Slallman Dreamer Trunk 

is constructed on new princiiiles. 
Drawers instead of trays. A place 
for everything and everything in 
its place. Ttie bottom as access- 
itle as the top. Defies the bag- 
gage smasher. Costs no more than 
a good box trunk. Sent C. 0, D. 
with privilege of examination. 
Send 2c. stamp for illustrated cat- 
alogue, p J^^ STALLMAN, 
61 W. Spring 8t., Colnmbaa, 0. 



WANTED— Expert draughtsman, technical graduate, 
familiar with complicated mechanical movements, to 
transfer fully designed sketches to patent office boards. 
Must have tlnlsbed execution and ability toreproduce In 
miniature. Addr. Engineer, P.O. Box53, Seabright. N.J. 



WANTED— First class man, not over 46 years of age. 
as Superintendent of an old established mrjiufacturinar 
concern located about fifty (50) miles from New Yo« 
City, employing flve hundred (500) people engaged in 
brass goods manufacturing. Must understand modern 
factory methods. Apply by letter to Box 773, New York. 



FOR SALE 



Best known Motlel Works In 
Chicago. Fine OFPortunVty 
for a man having some knowledge of this business. 
Owner has good reason for selling. Address at once for 
particulars E. Waffner* Sllustitute Place, Chicago. 



GA5.*« GASOLINE ENGINES 

WATER MOTOR.S 

BACKU5 WATLR MOTOR CO . NLWARK N J. U. S. A ' 



VOLNEY W. MASON & CO., 

Friction Pulleys,Clutches& Elevators 



PROVIDENCE R. I. 



BALL BEARma AXLES AND RUB- 

her Tires.— A paper read before the Carriage Builders* 
National Convention, Pblladelpbia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tires in road vebicles. Con- 
tained in Scientific American Supplement, No. 
9>9'j. Price 10 cents. To be had at this ofiBce and from 
all newsdealers. 

Magazine Tack Hamnier 

-—.Patented August 1. 1899, No. 630.116. 
^— 'A Practical, CouTcnient Tool. 

Patent for sale entire or by state rights* 
For terms and particulars address 
L.W. Sammis, 986 Manhattan At., Broofclyn,N. T. 



YOU CAN make: SlOO-AWEt^ ! 

OWN-YOUR Own SHOW.cowPLtTt OuTriT-$IOO. 
^LirE. MOTION r/LMs a. machincs 

Great PA55I0N^PLAY A^^^OO OTHEf^^SUBJElCTS 

SLVBiN.LARCE'sl^MrR.PHILADELPHIA P. A. 



A liARGE FACTORY, close to Boston , equipped 
with best makes of machinery : Drop B ammers. Lathes, 
Planers, Polishing. Plating, Enameling Depts., Harden- 
ing and Annealing I' umaces. buitaole for the manu- 
facture of Automobiles. Would like to flgure on whole 
or parts of motor vehicles. Address Confldence, Sci.Ani. 




PRINTS. 

"Wilson's Jersey Herd," for breeding stock and 
dairy products, F. M. Wilson 159 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents, in ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents maynowhe obtained by the in- 
ventors for any of the inTentims named in the fore- 
going list, provided they are simple, at a cost of f40 each. 
If complicated the coat will be a little more. For full 
InstmotlonB address Mann & Co., 8S1 Broadway. New 
Tork. Othtr tor«tKa p«(«au mar *)v> b« obtained. 



Plapg tlie few he 

Anyone contemplating the building of a new home will find the 

Building Edition of the Scientific American 

of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practieail articles and suggestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of tbe most up- 
to-date modern dwellings, estimated cost, etc. A single Issue of 
this handsome periodical is often worth the year's suhscriptlon 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or |2.5(rfor annual eubscrfptlon. 

MUNN & CO., Publishers, 361 Broadway, New York. 




© 1899 SCIENTIFIC AMERICAN, INC. 
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IMSPECTIOWS 



AND 

raSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTT 

AND 

LOSSOF-UFB 

AND 

INJUKV 
TO-PERSONa 
CAUSEDBV 



STmn-BOlLER-EXPLOSIONS 

J'/l* Allen -President ■V-B-FRANKira-VicEPREfiiDENT 

I J-B'PlESCE'SECRETAia' F-B-ALLEN-2W1CEPI!ES1I>ENT 

I ILBBrainerdAss'tTreas. LF.A\iDDLEBl«)OK.Ass:TSEcr 



Pleased gustoiqers 

make the best ar- 
gument in favor 
uf the 

Winton 
Motor 
Carnage 

It is a demon- 
Pi'iite ;§1«U0U. yo Aiii-tita. strated success 

---== ^. , , /. . , and no (Is tirst re- 

m- send for Cattdotue. cord honors. 

Place your order. Vour name will atld one iu(»re to 
the rapidly growhig list of pleased cu!4toiiiers. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 




PRINTERS 

^e appreciating the 

Charter Gas and 
Gasoline Engine 

ProoJMrom nearly every State 

and Territory of the Union, by addressing 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— 'I'he utilization of llO volt 
electric circuit.'* for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m.ide by any amateur who is versed in the 
useof tools. This article is contained in Scientific 
Amkkican Sui'plkmknt, No. 118*2. Price 10 cents' 
For sale by ML'Nn & Co., .'^*''l EIroadway. New Vork City, 
or by any bookseller or newsdealer. 



There is 7io Kodak but the Eastman Kodak* 

Kodak 

Simplicity and Kodak 
Quality created the 
standard by which all 
cameras are measured. 



That's why the clerk says: "It's as 
good as a Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 

Eastman Kodak Co., 

Kodak Cataloi:'iifs f>re of Rrir*h ACfPT ^ Y 










(D//tP(yC^. 






SEND YOUR CUSTOMERS SOMETHINO NEW 




WIZARD FOUNTAIN PEN for 25 cents. 

Made of highly nickeled metal. Fine gilt pen ; will not corrode. Patent bard vulcanized rubber feeder. Hows 
verv smonth. Glass tube filled with ink; catmot leak. Looks and writes as well as $6.00 sterBng silver pen. 
Used by best bookkeepers and stenograpliers. Best article made tor the price. Same size as ordinary fountain 
I»en. Each guaranteed pei'fect. Will furnish them in lUOO lots with your ADV. stamped on each for less than 
baif the advertised price. Sample sent postpaid on receipt of 25c. 



HENRY DOYLE, 



Importer of Novelties. 621 BROADWAY, NEW YORK. 



_^^ Vou 

K- spend thousands 

on coal bills— but bow much 
to save the steam ? Want to know 
more about it ?— Ask for our book- 
let " H " on the HEINTZ STEAtt TRAP. 

WILLIAM S. HAINES CO., 
136 South Fourth St.. Philadelphia, Pa. 



Why Pay Freight on Water? 



<f 



Edison's Ink Concentrates. 

The Wizard's Powder/' 



Fifty per cent, cheaper and fifty per cent, better than 
other inks. These tablets (each make 1 oz.) dissolved 
in water produce ti Hrst-clasa blue bla'ik writing fluid 
that cannot be removed with chemicals and takes good 
copy. Agents send lU cents for enough to make 3 oz. 
Get propot^iiioii, make an ink route. 

EDISON CHEMICAL CO.. P. Box 2397, NEW YORK. 



kVll}|NDEl\ 



iFRnStiSURTAlES 

iRiNDirteSKiSi 




rr .A. ivr jsL SI 

(Louisiana Red Gulf Cypress a 
Specialty.) Beat known for 
every purpose. Good material 
Correct Workmanship. Fjow 
Prices iiet oxtr Illustrated 
I'atalanue. W. E. Caldwell Co.; 
22:i E. Main St.. Louisville, Ky. 





Other galvanized iron will 
do, they say, for some jobs; 
Apollo Best Bloom will do 
everything. 

Apotlo Iron and Steel Company. Pittsburgh, 



SENSITIVE LABORATORY BALANCE, 

By N. Monroe Hopkins. This "built-up" laboratory 
balance wilt weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
TiKrc AMERICAN SUPPLEMENT. No. 1 ] 84. Price 10 
cents. For sale by Munn & Co., 361 Broadway, New 
Vork City, or any bookseller or newsdealer. 




^^ per week will pay the cost of maintaininir A PRIVATE TELEPHONE, 

NEW STANDARD TELEPHONES 

for talking between (Dtnlions *.2.000 feet apart and under, between 

office and factory, between th e home and store, or to the hou^e ot your friend. 
Highly finished in oak. They are eensitive and powerful. Every Set is Thor- 
oughly Examined and Tested, and ia fully guaranteed to work perfectly. T>artic- 
ulars free for the asking. Price, for two sets of instruments (for two stations'. $7.30 

JAMES S. BARROIX &. CO. 

Manufacturers of and Dealers m GENERAL. ELECTKICAI. SUPPLIES. 
Pept. N, 24-2G-2S-30 HiidHon .Street, New York. 




VEEDER RATCHET COUNTER 

This counter is of the same size as our regular cyclometer for bicycles, which it 
closely resembles. The differential gearing used in the cyclometers is replaced 
by an internal ratchet mechanism, and on the outer end of the main shaft, in 
place of the star wheel, is clamped a small operating lever, the arrangement being 
such that euch complete oscillation of the lever moves the right hand inde:^ ring 
one figure. The transmitting mechanism between. each index. ring is such that 
the rings are mechanically locked and cannot get out of position by jarring, nor 
can the record be tampered with except by taking the machine apart. The 
counter will register up to 99.999, when the next stroke will set all the figures to 
zero ready for repeating, but tbey cannot be set to zero from any intermediate 
point. They are flurabie and strong and can be run at a high speed without skip- 
ping. They will be found especially useful for use on punch presses, looms and 
automatic machinery generally to register number of pieces or quantity of mate- 
rial oroduced. They can also be adapted for use on typewriters, voting machines, 
or any purpose requiring a small, light, accurate instrument, Corresp. solicited. 

XME VEEDER lYlFG. CO. 

Makers of Countim; M.icbincs, Cyclometers for Bicycles, and fine CastiiiRs. HARTFORD, CONN., II. S. A 






THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grint^ling and finisiiing, and for ordi- 
nary tool grinding. 

1^" Seiul fnr Cimdartt. 
BLAKE &. JOHNSON, 

P O BOX 7, 
WATERBURY, CONN. 

3> Acetylene Burners. 

I). M. Stewards l*atent for House 
Lighting and Bicycle IjaiiternH. 
State Line Talc Co., Chattanooga, Tenn. 



The Forbes Patent Die 
Stocks for Hand or Power 

It can be used as a p4»wer machine 
ill the shop or taken fmni the base 
and curried out a.-ia hand luacliine 
ZW Send fnr Descriiitive (Mlalogtic. 

CURTIS & CURTIS, No. rSH. or p. Machine 

6 Garden St., Bridgeport, Conn. Kange 23-^ to 4 ' u. H. 




All varietiesat lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
niiflllin ^'^<> ^^ useful articles, including Safes 
UUUXUiJ Sewing Machines. Bicycles, Tools, etc. Save 
Money. Lists P'ree. Chuaco scai.k Co.. Chicago. 111. 

TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 

IT will not blow or jar out. 

IT gives a clear, white light. 

I'r is like an engine head- 
light. 

IT throws the light straight 
ahead from 200 to 300 ft. 

IT burns kerosene, 
^ Send for boik {free). 

^ R. E. DIETZ CO.. 60 Laight Street. New York. 
W 'Mention this paper and get special discount. 

•^%^'%^%/%^ESTABLISHED 1840. 





FOR SPORTSMEN 

hunting. Ashing, camping or yachting. May be laid on 
grountl or deck insuring a comfortable bed, free from 
dampness. When deflated, rolls small and can be pack- 
ed in grip. Weight 10 to !;'» lbs., accoi-ding to size. 

These mattressc-i afford great comfort to invalids and 
bpdj-ldden patients. I-argely usetl by U. S. Government 
»usd by sportsmen throughout the world. Catalogue free 

MECHANICAL FABRIC CO., 
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JOHNS HYDRAULIC ENGINE 

develops all the power which the 
weight and momentum of water af- 
ford— greater than the ordinary wa- 
ter motor or Turbine wheel. It uti- 
lizes the stored pressure of the air- 
and it is a remarkably etfective ma- 
chine. Uses less water and devel- 
ops greater power than any other 
engine. Occupies but little space 
and is easy to set up. Keqnires lit- 
tle care. Is simple and durable. 
Built ill all sizes from H h. p-up to 
any h. p. desired. 
Free tle.scriptivf illustrated cataloiiue. 

EI.IVIIRA m¥ii. CO., 
159 Greenwicli Street, 

NEW VORK. 




THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1U03. Price 10 cents. 
To be had at this office and from all newsdealers. 



I ATHF^ Foot Power, High Grade 

UM I IIUw w. P. Davis Maeh. Co., Rochester, N.Y. 
I A MILE A MINUTE ON A 

iTribune ^Bicycle! 




Yes even in legs than a minute was the marvelous ] ^ 
..time made by C. M. Murphy on a Tribune Blue,. 
■ • Streak, Model 450, paced by a locomotive. No bicycle . . 
• ' has ever been ridden as fast as aTribune. It is the 4- 
' ' best and fastest wheel in the world. 

ZW Write for Catalogue. 

I The Black Mfg. Co., Erie, Pa. 



WOODWORKINB MACHINERY.^ 

t'or Planing Mills, Carpenters. 
Builders, I<\irniture. Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

J3f" Correspondence Solicited. 
Illustrated .S12-pa2e Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street. 
Cincinnati. Ohio. 






A Handsome Watch Charm 



or Scarf Pin with the head and bust 
of DEWEY. Made from steel taken 
from the Battleship "Maine.** 
Watch Charm has gold plate rim. U.S. 
Government certiftcate accompanies 
each article, 25 cents each, pf.stpaid. 
Monev refun(le4.if not satisflaetory. 
U'. F. DOLL niFtJ. CO., 
9 Maiden Lane, Ne^v York. 
Sole Manufr of Maine Steel Novelties. 



erful. Responsive, Durable and Effici ent. 

REEVES" 

Variable Speed Counter Shaft 

for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery. Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma- 
' chines req uiring a chaime of speed or feed. 
lt^° Setul for hamisoviely ilhistrated 
Catalogue " S. A." free. 
?' REEVES PULLEY CO.. Columbus, Ind., U. S. A. 



Modern Surveying and Engineering 

INSTRIMENTS. 

l,;iru'e MlUHtratLHl lalalOKue upcn application 
C. L. BERGER & SONS, 7 Province Court, Boston, Mass. 



ExperUal Sciep 

By (JEt). M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 I'aeres, 820 lliiistratious. 

Price $4.00 in cloth: $5.00 in half morocco, postpaid 

This is a book full of 
interest and value tor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. I his splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old. in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

Send for larere Illustrated Circular 
and complete Table of Contents. 

MUNN & CO., Publishers, 

Office of tlie SCIENTIFIC AMERICAN, 

361 Broadway, New York. 
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THE HARRINGTON &L KING PERFORATING CO 

PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. '~ " - *''"^'°~ ^ — 
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